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PREFACE. 


This  Manual,  which  for  six  years  has  occupied  the  writer^  s 
unceasing  attention,  was  intended  as  a  companion  to  CoL 
Portlock's  Geology ;  and  the  desire  to  make  it  worthy  of  that 
association  has  led  to  an  amount  of  labour  and  expense  which 
only  a  very  extended  circulation  will  repay. 

The  plan  and  title  have  been  taken  from  the  "  Manuel  des 
Mollusques"  of  M.  Sander  Eang,  (1829J — incomparably  the 
best  work  of  its  kind — for  an  acquaintance  with  which  the  writer 
was  indebted,  sixteen  years  ago,  to  his  friend  and  master, 
William  Lonsdale — the  founder  of  the  **  Devonian  System  " 
in  Geology. 

On  the  subject  of  classification  and  nomenclature  he  has 
followed  the  advice  and  example  of  his  former  colleague  in  the 
Geological  Society,  the  late  Prof.  Edward  Forbes  ;  without 
whose  approval  he  has  seldom  added  to,  or  deviated  from,  the 
practice  and  plan  of  the  "  History  of  British  MoUusca." 

That  he  was  right  in  taking  this  course,  he  has  now  the  sanc- 
tion of  the  highest  authority  in  this  country  for  believing ; — since 
the  same  scheme  has  been  employed  by  Prof.  Owen  in  the 
Hunterian  Lectures  and  Catalogue.  It  has  also  been  adopted  by 
Dr.  E.  Balfour  in  the  Madras  Museum ;  by  the  Eev.  Prof. 
Hen  SLOW,  in  his  Eeport  to  the  British  Association  on  the 
Formation  of  Typical  Collections ;  and  by  Prop.  Morris  in 
his  Catalogue  of  British  Fossils. 
I  It  was  the  writer's  desire,  by  abstaining  from  the  introduc- 

1     tion  of  personal  and  peculiar  views,  and  by  adhering  to  whatever 
was  well  established  and  sanctioned  by  the  best  examples,  to 


^ 


make  the  work  suitable  for  the  use  of  Natuial  Hiatorj  Classes  in 
the  TJnivereities.* 

To  fabilitate  reference,  and  meet  the  most  general  refjuir^ 
meats,  the  number  of  large  groups  and  genera  of  shells  has  bow 
restrioted  as  much  as  possible,  and  those  less  important  or  less 
understood,  hare  been  treated  as  "  sub-genera."  A  great  manj 
duplicate  and  unneceBsary  names  have  been  mentioned  only,  as 
will  be  seen  by  a  glance  at  the  Index,  where  they  are  printed  m 
ilalid;  the  writer's  own  wishes  coincide  with  those  of  the  dis*  ^ 
tinguished  botauist  3ik  J.  E.  Shits,  that  "the  system  should 
not  be  encumbered  with  such  names;"  but  they  have  beem 
admitted  in  deference  to  custom,  and  general  opinion.  It  has  '- 
even  been  suggested  that  an  additional  list  of  synon3rmes  might 
be  given  at  the  end,  and  some  progress  was  made  in  preparing 
one ;  but  it  was  found  that  it  would  occupy  the  whole  of  the 
.  "  Third  Part,"  and  consisted  of  names  chiefly  obsolete,  or  "based  ■" 
on  misconception  of  characters,  and  of  the  purpose  of  generic 
appellations."     (Forbes  and  Hanley,  IV.  265.}+ 

The  rules  of  the  British  Association,  intended  to  secure  uni- 
fonnity,  have  called  into  existence  a  few  active  opponents, 
seeking  to  distinguish  themselves  by  the  employment  of  pre-  , 
Linnean,  and  MS.  names,  on  the  pretence  of  carrying  out  the 
"law  of  priority,"  (p.  60.)  But  this  folly  has  reached  its  height 
and  will  fall  into  contempt  when  it  has  lost  its  novelty,  j: 

*  Th«  form«r  parts  have  been  dread;  adopted  u  a  teit  book  at  Ediobiuj^ 
io  tbe  largest  natural  histo^clasa  in  ti>e  Idt^om,  ander  Prof.  £.  Folbw; 
*nd  also  b;  Profs.  King  and  Melville,  of  Qaeen'i  CoDege,  GbIvi;  ;  Pnf. 
Tennaut,  of  King's,  and  Prof.  Monii,  of  UDiveraty  CoU.,  London ;  and  ftof. 
Sedgwick  at  Cambridge. 

+  All  the  blundering  and  had  apelling  of  EngliBh  and  French  genua- 
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The  investigation  of  dates  is  tlie  most  disheartening  work 
apon  which  the  time  of  an  author  can  be  employed ;  it  is  never 
safe  to  take  them  second-hand,  and  even  reference  to  the  origi- 
nal works  is  not  always  satisfactory.* 

Two  lists  of  Errata  have  been  given,  and  it  is  earnestly  re- 
commended that  these  corrections  be  made  with  pen  and  ink  at 
the  places  indicated.  Small  and  self-evident  typographical  errors 
have  not  been  enumerated ;  the  difficulty  of  avoiding  them,  in 
a  treatise  of  this  kind,  can  only  be  appreciated  by  those  who 
liave  had  personal  experience. 

Those  portions  of  the  work  have  been  treated  in  most  detail 
which  throw  light  on-  particular  branches  of  anatomy  and  physio- 
logy ;  or  on  great  natural-history  problems,  such  as  the  value  of 
species  and  genera,  and  the  laws  of  geographical  and  geological 
distribution.  It  is  in  these  departments  that  the  afidnity  of 
natural  science  to  the  highest  kinds  of  human  knowledge  is  most 
distinctly  seen ;  and  in  them  the  richest  and  noblest  results  are 
to  be  obtained.  For  to  the  thoughtful  and  earnest  investigator, 
nature  ever  discloses  indications  of  harmony  and  order,  and 
reflects  the  attributes  of  the  Maker. 

The  recreations  of  the  young  seldom  fail  to  exercise  a  serious 
influence  on  after  life;  aud  the  utility  of  their  pursuits  must 
greatly  depend  on  the  spirit  in  which  they  are  followed.  If 
wisely  chosen  and  conscientiously  prosecuted  they  may  help  to  form 
habits  of  exact  observation ;  they  may  Vain  the  eye  and  mind  to 
seize  upon  characteristic  facts,  and  to  discern  their  real  import ; 
to  discriminate  between  the  essential  and  the  accidental,  and  to 
detect  the  relations  of  phenomena,  however  widely  separated  and 
apparently  unlike.  In  this  way  "la  belle  Science,"  (as  Mr. 
Gaskoin  calls  Conchology !)  may  acquire  the  influence  of  pursuits 
more  usually  resorted  to  for  mental  development  and  discipline. 

The  writer  desires  again  to  acknowledge  the  assistance  he 

*  The  dates  on  the  title  pages  of  Journals  and  Transactions  of  Scientific 
Societies,  are  not  usually  dates  of  pttblication^hvit  refer  to  the  yeara/or  tohich 
thej  are  issued  to  the  subscribers.  It  is  almost  impossible,  afterwards,  to 
correct  these  false  dates. 


TeceiTed  in  preparing  particular  portions  of  the  work ;  and  es- 
pecUdly  from  Hr.  T.  Bavidaon,  F6S,  in  the  investigation  of  tfae 
Biachiopoda ;  Mr,  J.  W.  Wilton  of  Gloucester,  in  reference  to 
the  lingual  dentition  of  the  Gasteropods  ;  Mr.  T.  Ha»ley,  FBS. 
for  the  revision  of  the  chapter  on  the  Tuuicata;  and  to  Ur. 
Albany  Hancock,  of  Newcastle,  for  advice  and  information,  ofleui  . 
only  to  be  obtained  by  new  and  careful  investigations. 

To  Mr.  H.  CnraJng  be  is  indebted  for  the  uae  of  books  and 
speoimenB ;  to  the  oflScers  of  the  Museum,  especially  to  Dr. 
Baird,  and  Mr.  Waterhouse,  for  encouragement  and  sympathy; 
and  to  the  Council  of  the  Geological  Society  (1853-4)  for  the 
expression  of  their  approval  by  the  TVoUaaton  award. 

The  wood-cuts  have  been  principally  eiecnted  by  Miss  A. 
N.  Waterhouse  of  Marlborough  House,  from  original  drawings 
by  the  author  -,  and  although  printed  from  stereotypes  they  have 
the  advantage  of  accurately  representing  what  was  wished  to  be 

The  engravings  of  Mr.  Wilson  Lowry,  speak  for  themselves ; 
many  of  the  figures  are  from  the  specimens  in  his  cabinet ; 
and  the  interest  he  has  taken  in  the  work  will  be  seen  in  the  care 
with  which  the  technical  characters  of  the  shells  are  expressed. 


Baknsbuet,  March,  1866. 
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INTRODUCTION. 

Chaptee  I. 

ON   THE   POSITION   OF  THE  MOLLUSCA  IN   THE 

ANIMAL  KINGDOM. 

All  known  animals  are  constructed  upon  four  different  types, 
and  constitute  as  many  natural  divisions  or  sub-kingdoms. 

1.  The  first  of  these  primary  groups  is  characterized  by  an 
internal  skeleton,  of  which  the  essential,  or  ever-present  part,  is 
a  backbone,  composed  of  numerous  joints,  or  vertebrce.  These 
are  the  animals  most  familiar  to  us ;  beasts,  birds,  reptiles,  and 
fishes,  are  four  classes  which  agree  in  this  one  respect,  and  are 
hence  collectively  termed  vertebrate  animals,  or  the  vertebrata. 

2.  Another  type  is  exemplified  in  the  common  garden-snail, 
the  nautilus,  and  the  oyster ;  animals  whose  soft  bodies  are  pro- 
tected by  an  external  shell,  which  is  harder  than  bone,  and  equally 
unlike  the  skeleton  of  fishes,  and  the  hard  covering  of  the  crab 
and  lobster.  These  creatures  form  the  subject  of  the  present 
history,  and  are  called  moUusca,* 

•  Mo^^usca  soft  (ammals),  from  mollis.    The  Greeks  tetme^  Wm  ^la- 
M/za,  whence  the  modern  word  Malacology^  or  the  study  oi  a\ie^-M\. 
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3.  The  TaripvB-^ibes  of  insects,  spiders,  crabs,  and  worms, 
have  no  iDterji^  slieleton ;  hut  to  compensate  for  it,  their  outer 
integument  4* -sufficiently  hard  to  serve  at  once  the  purposes  of 
bones,  and/o^'a  covering  iind  defence.  This  external  annatnre, 
like  the  ho^Jes  and  limbs  which  it  covers,  is  divided  into  seg- 
mentsjor  joints,  irhich  well  distinguishes  the  members  of  this ' 
grOH^  f^m  the  others.  The  propriety  of  arranging  worms  frith 
in^^ts'will  be  seen,  if  it  be  remembered,  that  even  the  butterfly 
:^bJ,'bee  commence  existence  in  a  very  worm-like  form.     This 

>,■. division  of  jointed  animals  bears  the  name  of  the  artieulaia, 

4.  The  fourth  part  of  the  animal  kingdom  consists  of  the 
■/coral-animals,  star-fishes,  sea-jellies,  and  those  countless  micro- 
scopic beings  which  swarm  in  all  waters.  Whilst  other  animala 
are  bi-lateral,  or  have  a  right  and  left  side,  and  organs  arranged 
in  pairs, — these  have  their  organs  placed  in  a  circle  around  the 
mouth  or  axis  of  the  body,  and  have  hence  obtained  the  appella- 
tion of  radiala. 

These  groups  illustrate  successively  the  grand  problema  of 
animal  economy.  The  lower  divisions  exhibit  the  perfection- 
izing  of  the  functions  of  nutrition  and  reproduction  ^  the  higher 
groups  present  the  most  varied  and  complete  development  of 
the  senses,  locomotive  powers,  and  instincts.  We  may  also  trace 
in  them  an  ideal  progression  from  the  simplest  to  the  most 
complicated  structure  and  conditions.  Commencing  with  the 
Infusorial  monad,  we  may  ascend  in  imagination  by  a  succession 
of  closely  allied  forms,  to  the  sea-urchin  and  holothuria*;  and 
thence  by  the  lowest  organized  worms,  upwards  to  the  flying 
insect.     Or,  starting  at  the  same  point,  we  may  pass  from  the    - 
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andof  their  \ag;'\ieat.  class  to  the  fishes; — ^to  the  cirripedes  and 

otkt  attka\ate  animals,  they  present  only  superficial  and  illusive 

lesembkice. 

And  fviTiher,  vre  shall  find  that  although  it  is  customary  to 
apeak  of  a\ielL-Esli  as  *'  less  perfect'*  animals,  yet  they  really 
attain  t\ie  peTfection  of  their  own  type  of  structure ;  indeed  it 
would  seem,  to  liave  been  impossible  to  make  any  further  advance, 
physical,  or  psychical,  except  by  adopting  a  widely  different 
plan  from  tliat  on  which  the  molluscous  animals  have  been 
oonstmcted. 

The  evidence  afforded  by  geological  researches  at  present 
tends  to  shew  that  the  four  leading  types  of  animal  structure 
have  existed  simultaneously  from  the  very  beginning  of  life 
upon  the  globe  ;*  and  though  perpetually  varying  in  the  form 
under  which  they  were  manifested,  they  have  never  since  entirely 
ceased  to  exist. 

By  adding  to  the  living  population  of  the  world,  those  forms 
which  peopled  it  in  times  long  past,  we  may  arrive  at  some  dim 
conception  of  the  great  scheme  of  the  animal  kingdom.  And  if 
at  present  we  see  not  the  limits  of  the  temple  of  nature,  nor 
fully  comprehend  its  design, — at  least  we  can  feel  sure  that  there 
is  a  boundary  to  this  present  order  of  things ;  and  that  there  has 
been  a  plan,  such  as  we,  from  our  mental  constitution,  are  able 

»  to  appreciate,  and  to  study  with  ever-increasing  admiration. 

•  Mr  E.  Logan,  Geological  Surveyor  of  the  Canadas,  has  discovered /<?o^ 
\  prints  of  a  tortoise,  near  Montreal,  in  the  "Lingula  Shale,"  or  oldest  fossi- 
biferous  rock  at  present  known.  ^^  ^ 
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CLASSES  OF  THE  MOLLDSCA. 
MOUwtea  are  BnimBls  with  soft  bodies,  envdoped  ia  a  mnS' 
'  akiD,  and  osnallj  protected  by  a  nnivalTe  or  bivalve  abell. 
it  part  of  their  integument  which  contains  the  viscera  and 
."etes  the  shell,  is  termed  the  mantle ;  in  the  univalves  it 
M  the  form  of  a  sac,  with  an  opening  in  front,  from  which 
•  head  and  locomotive  or^os  project ;  in  the  bivalves  it  ia 
Lvided  into  two  lobes. 
The  nnivalve  mollusca  are  efieephalout,  or  fumiahed  with  « 
liatinct  head ;  they  have  eyes  and  tentacula,  and  the  mouth  is 
armed  with  jaws.     Cuvier  has  divided  tbem  into  three  clasaea, 
founded  on  the  modifications  of  their  feet,  or  principal  locomo- 
tive organs. 

1.  The  cnttle-fishea  constitute  the  firat-claas,  and  are  termed 
eepJuUopoda,*  beoauae  their  feet,  or  more  properly  arms,  are  at- 
tached to  the  head,  forming  a  drcle  ronnd  the  mouth. 
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i.  In  ihtffaateropoda,'"  or  snaita,  the  ucdei  side  of  the  bodj 
/cmos  a  single  muacalu  foot,  on  which  the  aulmala  creep  or 
glide. 


Fig.  2.    J  GMteropod.^ 
3.  The  pterpodaX  only  inhabit  the  sea,  and  swim  with  a 
of  fins,  extending  outwards  from  the  sides  of  the  head. 


Fig.  3.     A  Tleropod. } 

The  other  mollusca  are  acephalous,  ot  destitute  of  any  dis- 
tinct head;  they  are  all  aquatic,  and  most  of  them  are  attached, 
or  have  no  means  of  moving  from  place  to  place.  They  are  di- 
vided into  three  classes,  characterized  by  modifications  in  their 
breathing-organ  and  shell. 

4.  The  brachiapoda^  are  bivalves,  having  one  shell  placed 
on  the  hack  of  the  animal,  and  the  other  in  front ;  they  have  no 

•  Oaiier,  the  under  oAe  of  the  bodj. 

+  Kg.  2.  Helix  detertanim.    Foralai.    From  a  Uring  speoimen  id  the 
British  Mtuenm,  March,  1850. 
t  Fteron,  A  wing. 

{  Fig.  3.    Ssala^  Iridmlafa,  Lam.,  from  Qooy  aai  Gaimard. 
f  .B^iciioii,  BB  ana ;  tbe$e  oi;gans  were  sapposed  to  tai*  ftw,  ^Wt  "i^ 
Uie  feet  ia  the  preceding  dZssses. 
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special  breathing  organ,  but  the  mantle  perTorms  that  office ;  they 
take  their  name  from  two  long  ciliated  anna,  developed  from  the 
sides  of  the  month,  with  which  they  create  currents  that  bring 
them  food. 


Fig.  i,  6,  6.     Brachiopoda.* 

G.  The  eo»ch^era,-\  or  ordinary  bivalves,  (like  the  oyster), 
breathe  by  two  pairs  of  gills,  in  the  form  of  flat  membraneous 
plates,  attached  to  the  mantle ;  one  valve  is  applied  to  the  right, 
the  other  to  the  left  side  of  the  body. 

6.  The  tunicala  have  DO  shell,  but  are  protected  by  an  elas- 
tic, gelatinous  tunic,  with  two  orifices;  the  breathing-organ 
takes  the  form  of  an  inner  tuaic,  or  of  a  riband  stretched  across 
the  internal  cavity. 

Five  of  these  modifications  of  the  molluscan  type  of  organisa- 
tion, were  known  to  Linnseus,  who  referred  the  animals  of  alt 
his  genera  of  shell-fish  to  one  or  other  of  them  ;{  but  unfortu- 
nately he  did  not  himself  adopt  the  truth  which  he  was  the  first 
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to  see  ;  and  here,  aa  in  bis  botany,  employed  aa  artificial,  in  pre- 
ference to  a  natural  method. 

The  systematic  arrangement  of  natural  objecta  ought  not, 
however,  to  be  guided  by  convenience,  nor  "  framed  merely  for 
the  purposes  of  easy  remembrance  and  communication."  The 
true  method  must  be  suggested  by  the  objects  themselves,  by 
their  qualities  and  relations  j — it  may  not  be  eaay  to  learn, — it 
may  require  perpetual  modification  and  adjustment, — but  inas- 
much as  it  represents  the  existing  state  of  knowledge  it  will  ^d 
in  the  IWDER8TANDINH  of  the  subject,  whereas  a  "  dead  and 
arbitrary  arrangement"  is  a  perpetual  bar  to  advancement,  "  con- 
taining in  itself  no  principle  of  progression."  (Chlaiifye.) 


Tig.  7.    A  Bicaiue*  .     Kg.  8.    J  Tamear^.i 

ifya  trnncata,  L.  i-.     Prom  Forbes  »nd  Hanley. 
+  Jjcirfio  wm/u/fl,  Mijll.   Ideal  repreMBtation ;  from  a  apecimeD  dredged 
bf  Mi.  Bowerbank,  off  Tenby. 
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Chaptek  III. 

HABITS  AND  ECONOMY  OP  THE  MOLLUSCA. 

Evert  living  creatiirB  has  a  histoiy  of  its  own ;  each  has  charac- 
temtics  by  which  it  may  be  known  from  its  relatives ;  each  has 
its  own  territory,  its  appropriate  food,  and  its  duties  to  perform 
in  the  economy  of  nature.  Our  present  purpose,  however,  is  to 
point  out  those  circumstances  and  trace  the  progress  of  those 
changes  which  are  not  pecuhar  to  individuals  or  to  species, 
but  have  a  wider  application,  and  form  the  history  of  a  great 

In  their  infancy  the  moUuscous  animals  are  more  alike,  both 
in  appearance  and  habits,  than  in  after  life ;  and  the  fry  of  the 
acquatic  races  are  almost  as  different  fi;om  theii  parents  as  the 
caterpillar  from  the  butterfly.  The  analogy,  howerer,  is  reversed 
in  one  respect;  for  whereas  the  adult  shell-fish  are  often  seden- 
tary, or  walk  with  becoming  gravity,  the  young  are  all  swimmers, 
and  by  means  of  their  fins  and  the  ocean -currents,  they  travel 
to  long  distances,  and  thus  diffuse  their  race  as  far  as  a  suitable 
climate  and  conditionB  are  found.  Myriads  of  these  little 
voyagers  drift  from  the  shores  into  the  open  aea  and  there  perish ; 
their  tiuy  and  fri^e  shells  become  part  of  a  deposit  that  is  for 
ever  incraasing  over  the  bed  of  the  deep  sea, — at  depths  too 
great  for  any  living  t^ng  to  inhabit.  (Ibries.) 
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sedentary  tribes  settle  in  the  place  they  intend  to  occupy  during 
the  remainder  of  their  lives.  The  tunicary  cements  itself  to  rock 
or  sea-weed ;  the  shipworm  adheres  to  timber,  and  the  jpholoH 
and  lUhodomus  to  limestone  rocks,  in  which  they  soon  excavate 
a  chamber  which  renders  their  first  means  of  anchorage  unneces- 
sary. The  tmfa  and  razor-fish  burrow  in  sand  or  mud ;  the 
mussel  and  pinna  spin  a  byssus ;  the  oyster  and  spondylus 
attach  themselves  by  spines  or  leafy  expansions  of  their  sheU ; 
the  brachiopoda  are  all  fixed  by  similar  means,  and  even  some 
of  the  gasteropods  become  voluntary  prisoners,  as  the  hipponyx 
and  vermetuB, 

Other  tribes  retain  the  power  of  travelling  at  will,  and  shift 
their  quarters  periodically,  or  in  search  of  food  ;  the  river-mussel 
drags  itself  slowly  along  by  protruding  and  contracting  its  flexible 
foot ;  the  cockle  and  trigonia  have  the  foot  bent,  enabling  them 
to  make  short  leaps ;  the  scallop  (pectar  opereularU)  swims 
rapidly  by  opening  and  shutting  its  tinted  valves.  Nearly  all 
the  gasteropods  creep  Uke  the  snail,  though  some  are  much 
more  active  than  others;  the  pond-snails  can  glide  along  the 
surface  of  the  water,  shell-downwards ;  the  nucleobranches  and 
pteropods  swim  in  the  open  sea.  The  cuttle-fishes  have  a 
strange  mode  of  walking,  head-downwards,  on  their  outspread 
arms ;  they  can  also  swim  with  their  fins,  or  with  their  webbed 
arms,  or  by  expelling  the  water  forcibly  from  their  branchial 
chamber ;  the  calamary  can  even  strike  the  surface  of  the  sea 
with  its  tail,  and  dart  into  the  air  like  the  flying-fish.  {Owen,) 

By  these  means  the  moUusca  have  spread  themselves  over  > 
every  part  of  the  habitable  globe ;  every  region  has  its  tribe ; 
every  situation  its  appropriate  species ;  the  land-snails  frequent 
moist  places,  or  woods,  or  sunny  banks  and  rocks,  climb  trees, 
or  burrow  in  the  ground.  The  air-breatjiing  limneids  live  ir, 
fresh-water,  only  coming  occasionally  to  the  surface ;  and  the 
auriculas  live  on  the  sea-shore,  or  in  salt-marshes.  In  the  sea, 
each  zone  of  depth  baa  its  moJluscous  fauna.  T\ie  ^m^^\.  ^Xi.^ 
periwinkle  Uve  between  tide-marks,  whfere  ttey  ate  Yeft,  d^  Wvi? 
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B-day  ;  the  troehi  and  jwrpuns  are  found  at  low  water,  amongst 
the  sea-weed  j  the  mussel  affects  muddy  shores,  the  coclde  re- 
joices ia  eiteuure  sandy  flats.  Most  of  the  finely-colouied  sheila 
of  the  tropics  are  found  in  shallow  water,  or  amongst  the  breakers. 
Oyster-banks  are  usually  in  four  or  five  fathom  water ;  scaUop- 
banlcs  at  twenty  fathoms.  Deepest  of  all,  the  terebratula  are 
found,  commonly  at  fifty  fathoms,  and  sometimes  at  one  hundred 
fathoms,  even  in  Polar  seas.  The  fairj-Iike  pteropoda,  the 
acBanic-snail,  and  multitudes  of  other  floating  molluscs,  pass 
their  Utcs  on  the  open  sea,  for  ever  out  of  sight  of  land ;  whilst 
the  lUiqpa  and  xyllaa  follow  the  gulf-weed  in  its  voyages,  and 
feed  upon  the  green  delusive  banks. 

The  food  of  the  moUasca  is  either  vegetable,  inf^orial,  or 
animaL  All  the  land-snails  are  vegetable-feeders,  and  their  de- 
predations are  but  too  well  known  to  the  gardener  and  farmer ; 
many  a  crop  of  winter  com  and  spring  tares  has  been  wasted  by 
the  ravages  of  the  "  small  grey  slug."  They  have  their  likings, 
too,  fur  particular  plants,  most  of  the  pen-tribe  and  rahbage- 
tribe  are  favourites,  but  they  hold  white  mustard  in  abhorenoe, 
and  fast  or  shift  their  quarters  while  that  crop  ia  on  the  ground.* 
Some,  like  the  "  cellar-snail,"  feed  on  cryptogamic  vegetation,  or 
on  decaying  leaves  ;  and  the  slugs  are  attracted  hy/u^i,  or  any 
odorous  aubataaces.  The  round-mouthed  sea-snails  are  nearly 
all  vegetarians,  and  consequently  limited  to  the  shore  and  the 
shallow  waters  in  which  sea-weeda  grow.  Beyond  fifteen  fathoms, 
almost  the  only  vegetable  production  is  the  nullipore  ;  but  here 
corals  and  horny  zoophytes  tiike  the  plnce  of  aif/ie  and  afford  a 

e  niitrilioua  diet. 

£  the  bivalves,  and  other  head-less  shell-fish,  live 
i,  brought  to  them  by 
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coral  bed,  and  of  the  calyptrosa^  fettered  to  its  birth-place  by  its 
calcarious  foot. 

The  carnivorous  tribes  prey  chiefly  on  other  shell-fish,  or  on 
Eoophytes ;  since,  with  the  exception  of  the  cuttle-fishes,  their 
organization  scarcely  adapts  them  for  pursuing  and  destroying 
other  classes  of  animals.  One  remarkable  exception  is  formed  by 
the  itylinOy  which  lives  parasitically  on  the  star-fish  and  sea- 
urchin  ;  and  another  by  the  testacelle,  which  preys  on  the  com- 
mon earth-worm,  following  it  in  its  burrow,  and  wearing  a 
buckler,  which  protects  it  in  the  rear. 

Most  of  the  siphonated  univalves  are  animal-feeders ;  the 
carrion-eating  stromb  and  whelk  consume  the  fishes  and  other 
creatures  whose  remains  are  always  plentiful  on  rough  and 
rocky  coasts.  Many  wage  war  on  their  own  relatives,  and  take 
them  by  assault ;  the  bivalve  may  closCj^  and  the  operculated 
nerite  retire  into  his  home,  but  the  enemy,  with  rasp-like  tongue, 
armed  with  silicious  teeth,  files  a  hole  through  the  shell, — vain 
shield  where  instinct  guides  the  attack !  Of  the  myriads  of  small 
shells  which  the  sea  heaps  up  in  every  sheltered  "  ness,"  a  large 
proportion  will  be  found  thus  bored  by  the  whelks  and  purples ; 
and  in  fossil  shell-beds,  such  as  that  in  the  Touraine,  nearly  half 
the  bivalves  and  sea-snails  are  perforated, — the  relics  of  antedi- 
luvian banquets. 

This  is  on  the  shore,  or  on  the  bed  of  the  sea;  far  away 
firom  land  the  carinaria  and  firola  pursue  the  floating  acalephe  ; 
and  the  argonaut,  with  his  relative  the  spirula,  both  carnivorous, 
are  found  in  the  '*  high  seas,"  in  almost  every  quarter  of  the 
globe.  The  most  active  and  rapacious  of  all  are  the  calamaries 
and  cuttles,  who  vindicate  their  high  position  in  the  naturalists' 
"  system,"  by  preying  even  on  fishes. 

As  the  shell-fish  are  great  eaters,  so  in  their  turn  they  afford 
food  to  many  other  creatures  ;  fulfilling  the  universal  law  of  eat- 
ing, and  being  eaten.     Civilized  man  still  swallows  the  oyster, 
although  snails  are  no  longer  reckontdi  "  a  dainty  d\?i\i  \    mws*'^^^^ 
eockles,  and  periwinkles  are  in  great  esteem  wi\Ai  c\jMi^Ti  wA 
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the  ether  unsophisticated  classea  of  society ;  and  so  are  seitlkpp* 
and  the  haliotu,  where  they  cau  be  obtained.  Two  kinds  of 
vhelk  are  brought  to  the  London  market  in  great  quantities  i  and 
the  arms  of  the  cuttle-fiah  are  eaten  by  the  Neapolitans,  and  alio 
by  the  East  Indians  and  Malays,  In  seasons  of  scaici^,  rait 
quantities  of  shell-fish  are  oonsnmed  by  the  poor  inhabitant!  ot 
the  Scotch  and  Irish  coasts.*  Still  more  are  regolai^  collected 
for  bait ;  the  calamary  is  ranch  used  in  the  cod-fishei^,  off  New- 
fonndland,  and  the  limpet  and  whelk  on  our  own  coasts. 

Hany  wild  animals  feed  on  sheU-fish ;  the  rat  and  the  racoon 
seek  for  them  on  the  sea-shore  when  pressed  by  hunger;  the 
South-American  otter,  and  the  iTab-eating  opossum  constantly 
resort  to  salt-marshes,  and  the  sea,  and  prey  on  the  mollnsoa 
the  great  whale  lives  habitually  on  the  small  floating  pteropods : 
sea-fowl  search  for  t}ie  literal  spedes  at  every  ebbing  tide 
whilst,  in  their  own  element,  the  marine  kinds  are  perpetually 
devoured  by  fishes.  The  haddock  U  a  "  great  conchologist ;" 
and  some  good  northern  sea-shella  have  been  rescued,  unbroken, 
from  the  stomach  of  the  cod ;  whilst  even  the  strong  valves  of 
the  cyprtHa  are  not  proof  against  the  teeth  of  the  cat-fish 
fuiarMcatJ. 

They  even  foil  a  prey  to  animals  nracli  thrir  mferiora  in  saga- 
raty  ;  the  star-fish  swnlloivs  the  small  bivalve  entire,  and  dissolrea 
the  animal  out  of  its  shell;  and  the  bubble-shell  (phi/liHf:), 
itself  predacious,  is  eaten  both  by  star-fish  and  sea-auemone 
(aetiniaj. 

The  laud-snails  afford  food  to  many  birds,  especially  to  the 
thniah  tribe ;    and  to  some  insects,  for  the  luuiinous  larva  of  the 
1  them,  and  some  of  the  lai^  predacious 
I  oletu),  occasionally 
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fully  on  sea-weed,  or  subsist  on  the  nutrient  particles  which  the 
sea  itself  brings  to  their  mouths ;  the  rest  browse  on  living  zoo- 
phytes, or  prey  upon  the  vegetable-feeders. 

Yet  in  no  class  is  the  instinct  of  "self-preservation"  stronger, 
nor  the  means  of  defence  more  adequate ;  their  shells  seem  ex- 
prrasly  given  to  compensate  for  the  slowness  of  their  movement, 
and  the  dimness  of  their  senses.  The  cuttle-fish  escapes  from 
attack  by  swinmiing  backwards  and  beclouding  the  water  within 
inky  discharge;  and  the  sea-hare  (aplysia)  pours  out,  when 
irritated,  a  copious  purple  fluid,  formerly  held  to  be  poisonous. 
Others  rely  on  passive  resistance,  or  on  concealment  for  their 
safety.  It  has  been  frequently  remarked  that  molluscs  resemble 
the  hue  and  appearance  of  the  situation  they  frequent ;  thus,  the 
limpet  is  commonly  overgrown  with  halani  and  sea-weed,  and 
the  ascidian  with  zoophytes,  which  form  an  effectual  disguise; 
the  lima  and  unodvola  spin  together  a  screen  of  grotto-work. 
One  ascidian  (a,  cochligera)  coats  itself  with  sheU-sand,  and  the 
carrier-trochus  cements  shells  and  corals  to  the  margin  of  its 
habitation,  or  so  loads  it  with  pebbles,  that  it  looks  but  like  a 
little  heap  of  stones. 

It  must  be  confessed  that  the  instincts  of  the  shell-fish  are  of 
a  low  order,  being  almost  limited  to  self-preservation,  the  escape 
from  danger,  and  the  choice  of  food.  Their  history  offers  none 
of  those  marvels  which  the  entomologist  loves  to  relate.  An 
instance  of  something  like  social  feeling  has  been  observed  in  a 
Boman  snail  (helix  pomatia)  who,  after  escaping  from  a  garden, 
returned  to  it  in  quest  of  his  fellow-prisoner ; — ^but  the  accom- 
plished naturalist  who  witnessed  the  circumstance  hesitated  to 
record  a  thing  so  unexampled.  The  limpet,  tob,  if  we  may  trust 
the  observations  of  Mr.  Robert,  of  Lyme  Regis,  is  fond  of  home, 
or  at  least  possesses  a  knowledge  of  topography,  and  returns  to 
the  same  roost  after  an  excursion  with  each  tide.  Professor 
Forbes  has  immortalized  the  sagacity  of  the  razor-fish,  who  sub- 
mits to  be  salted  in  his  hole,  rather  than  expose  himself  to  be 
caught,  after  finding  that  the  enemy  is  lying  in  wait  for  him. 
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On  the  other  hand,  Mr.  Bowerbank  has  a  curioaa  example  of 
"  instinct  at  fault,"  in  the  fosail  spine  of  a  sea -urchin,  vhioh 
appears  to  have  been  drilled  by  a  carniTorous  gasteropod  I 

We  have  spoken  of  shell-fish  aa  articles  of  food,  but  they  bave 
other  uses,  even  to  man ;  they  are  the  toys  of  children,  who  hear 
in  them  the  roaring  of  the  sea;  they  are  the  pride  of  "oollectws" 
— whose  wealth  is  in  a  cone  or  "  wentle-trap  ;"•  and  they  aie 
the  ornaments  of  bubarous  tribes.  The  t'riendly-islander  weara 
the  orange-cowry  as  a  mark  of  chieftanship  {^aio/iitry),  and 
the  New  Zealandcr  polishes  the  elettekua  into  an  ornament  more 
brilliant  than  the  "pearl  ear-drop"  of  classical  or  modem  times. 
{(^rke.)  One  of  the  most  beautiful  substances  in  nature  ia  the 
■hell-opal,  formed  of  the  remains  of  the  ammonite.  The  forma 
and  colours  of  shells  (as  of  all  other  natural  objects),  answer  some 
particular  purpose,  or  obey  some  general  law  ;  but  besides  this, 
there  is  much  that  seems  specially  intended  for  our  study,  and 
calculated  to  call  forth  enlightened  admiration.  Thus  the  tints 
of  many  shells  are  concealed  during  life  by  a  dull  external  coat, 
Bud  the  ptBtly  hulls  of  the  nTiiitilua  ore  seen  by  no  other  eyes 
than  ours.  Or  descending  to  mere  "ntility,"  how  many  tracts 
of  coast  are  destitute  of  limestone,  but  abound  in  shell-banks 
'  which  may  be  burned  into  lime;  or  in  shell-saud,  for  the  use  of 
brmers.f 

■  The  eitravBgont  price!)  Ihnt  hsvo  been  giyi:D  for  rare  shells,  are  less  to 
Iw  regretted,  beeaiise  they  bavo  indncai  voyagcra  to  collect.  Here  shell-col- 
lecting, howevtr,  is  no  more  icientijic  than  pigcon-fhncjing,  or  the  stndj  of 
old  cliina.  Fur  educalioiial  purpbiies  the  beat  sheila  are  Che  li/pea  of  geaen, 
h  illustrate  particular  points  of  structure ;  ani],  fartonutely  for 
listed  of  lal*  jeara.  A  Cariiuna  onoe 
enUe-trap  nhich 
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Not  much  is  known  respecting  the  individual  duration  of  the 
shell-fish,  though  their  length  of  life  must  be  very  variable. 
Many  of  the  aquatic  species  are  annuals,  fulfilling  the  cycle  of 
their  existence  in  a  siugle  year ;  whole  races  are  entombed  in 
the  wintry  tide  of  mud  that  grows  from  year  to  year  in  the  beds 
of  rivers,  and  lakes,  and  seas ;  thus,  in  the  Wealden  clay  we  find 
layer  above  layer  of  small  river-snails,  altematiug  with  thin 
strata  of  sediment,  the  index  of  immeasureably  distant  years. 
Dredgers  find  that  whilst  the  adults  of  some  shell-fish  can  be 
taken  at  all  seasons,  others  can  be  obtained  late  in  the  autumn  or 
winter  only;  those  caught  in  spring  and  summer  being  young,  or 
half-grown;  and  it  is  a  conmion  remark  that  dead  shells  (of  some 
species)  can  be  obtained  of  a  larger  9ize  than  any  that  we  find 
alive,  because  they  attain  their  full-growth  at  a  season  when  our 
researches  are  suspended.  Some  species  require  part  of  two 
years  for  their  full  development;  the  young  of  the  dons  and 
eoUs  are  bom  in  the  summer  time,  in  the  warm  shallows  near 
the  shore ;  on  the  approach  of  winter  they  retire  to  deeper  water, 
and  in  the  following  spring  return  to  the  tidal  rocks,  attain  their 
full-growth  early  in  the  summer,  and  after  spawning-time  dis- 
appear. 

The  land-snails  are  mostly  biennial ;  hatched  in  the  summer 
and  autumn,  they  are  half-grown  by  the  winter-time,  and  acquire 
their  full-growth  in  the  following  spring  or  summer.  In  confine- 
ment, a  garden-snail  will  live  for  six  or  eight  years ;  but  in  their 
natural  state  it  is  probable  that  a  great  many  die  in  their  second 
winter,  for  clusters  of  empty  shells  may  be  found,  adhering  to  one 
another,*  under  ivied  walls,  and  in  other  sheltered  situations ;  the 
^niTfiflla  having  perished  in  their  hybernation.  Some  of  the 
spiral  sea-sheUs  live  a  great  many  years,  and  tell  their  age  in  a 
very  plain  and  interesting  manner,  by  the  number  of  fringes 
(varices)  on  their  whirls ;  the  contour  of  the  ranella  and  murex 
depends  on  the  regular  recurrence  of  these  ornaments,  which 
occur  after  the  same  intervals  in  well-fed  individuals,  as  in  their 
less  fortunate  kindred.     The  ximmonites  appear,  by  their  varices. 
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or  periodic  tnontlis  (pL  m.,  fig.  8),  to  have  lived  and  continued 
growing  fca  many  years. 

Many  of  the  bivalves,  like  the  mossel  and  cockle,  attaia  thm 
foil-growth  in  a  year.  The  oyster  continnes  enlarging  his  shell 
by  annual  "  shoots,"  for  four  or  five  yesis,  and  then  ceases  to 
grow  outwards ;  but  very  aged  specimens  may  be  found,  esped- 
ally  in  a  fossil  state,  with  shells  an  inch  or  two  in  thickness. 
The  giant-dam  (tridaata),  which  attains  so  laige  a  size  that 
poets  and  sculptors  have  made  it  the  cradle  of  the  sea-goddess, — 
moat  cigt^  an  unusual  longevity ;  living  in  the  sheltered  lagooui 
of  coral-islands,  and  not  discursive  in  its  habits,  the  corals  grow 
up  around,  until  it  ia  often  nearly  buried  by  them ;  but  although 
there  seems  to  be  no  c^tain  limit  to  its  life  (though  it  may  live 
■  century  for  all  that  we  know),  yet  the  time  will  probably  come 
when  it  will  be  overgrown  by  its  neighbours,  or  choked  with 


The  firesh-watra  molluscs  of  cold  dimates  buiy  themselves 
daring  winter,  in  the  mud  of  their  ponds  and  rivers ;  and  the 
land-snails  hide  themselves  in  the  ground,  or  beneath  moss  and 
dead  leaves.  In  warm  climates  they  become  torpid  during  the 
hottest  and  driest  part  of  the  year. 

Those  genera  and  species  which  are  most  subject  to  this 
"sommer  sleep,"  are  remarkable  for  their  tenacity  of  life;  and 
numerous  instances  have  been  recorded  of  their  importation  from 
distant  countries,  in  a  living  state.  In  June,  1850,  a  living 
pond-mussel  was  sent  to  Mr.  Gray,  bom  Australia,  which  had 
been  more  than  a  year  out  of  water.*  The  pond-snails  (miptJ- 
laria)  have  been  found  alive  in  logs  of  mahogany  irom  Honduras 
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fean^  although  in  the  warm  climate  of  Calcutta.  The  cycloHo- 
nuu,  which  are  also  operculaied,  are  well  known  to  survive  impri- 
sonments of  many  months ;  but  in  the  ordinary  land-snails  such 
oases  are  more  remarkable.  Some  of  the  large  tropical  buUmiy 
brought  by  Lieutenant  Graves  from  Valparaiso,  revived  after  being 
packed,  some  for  thirteen,  others  for  twenty  months.  In  1849, 
Mr.  Pickering  received  from  Mr.  WoUaston  a  basket-full  of 
Madeira  snails  (of  twenty  or  thirty  different  species),  three- 
fourths  of  which  proved  to  be  alive,  after  several  months'  confine- 
ment, including  a  sea-voyage.  Mr.  WoUaston  has  himself  told 
us  that  specimens  of  two  Madeira  snails  {helix  papUio  and  tecti- 
formis)  survived  a  fast  and  imprisonment  in  pill-boxes,  of  two 
years  and  a  half,  and  that  a  large  number  of  the  small  helix 
turricula,  brought  to  England  at  the  same  time,  were  all  living 
after  being  inclosed  in  a  dry  bag  for  a  year  and  a  half. 

But  the  most  interesting  example  of  resuscitation  occurred  to 
a  specimen  of  the  Desert  snail,  from  Egypt,  chronicled  by  Dr. 
Baird.*  This  individual  was  fixed  to  a  tablet  in  the  British 
Museum,  on  the  25th  of  March,  1846 ;  and  on  March  7th,  1850, 
it  was  observed  that  he  must  have  come  out  of  his  shell  in  the 
interval  (as  the  paper  had  been  discoloured,  apparently  in  his 
attempt  lo  get  away) ;  but  finding  escape  impossible,  had  again 
retired,  closing  his  aperture  with  the  usual  glistening  film  ;  this 
led  to  his  immersion  in  tepid  water,  and  marvellous  recovery. 
He  is  now  (March  13th,  1850)  alive  and  flourishing,  and  has  sat 
for  his  portrait.     (Fig.  2.) 

The  permanency  of  the  shell-bearing  races  is  effectually  pro- 
vided for  by  their  extreme  fecundity ;  and  though  exposed  to  a 
hundred  dangers  in  their  early  life,  enough  survive  to  re-people 
the  land  and  sea  abundantly.  The  spawn  of  a  single  doris  may 
contain  600,000  eggs  (Darwin)  ;  a  river-mussel  has  been 
estimated  to  produce  300,000  young  in  one  season,  and  the 
oyster  cannot  be  much  less  prolific.  The  land-snails  have  fewer 
enemies,  and,  fortunately,'  lay  fewer  eggs. 

♦  An.  Nat.  Hist.  1850. 
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Lastly,  the  moUtuea  exhibit  the  same  instinctive  care  with 
isects  and  the  higher  aaimals,  in  placing  their  ^gs  in  sitnationi 
'here  they  will  be  safe  tmm  injury,  or  open  to  the  iailueDceB  irf 
lir  and  heat,  or  surrounded  by  the  food  which  the  young  will 
require.  The  tropical  iuUmi  cement  leaves  together,  to  protect 
and  conceal  their  large,  bird-like,  eggs  ;  the  slugs  bury  theirs  in 
the  ground ;  the  oceauic-Buail  attaches  them  to  a  ioating  raft ; 


Fig.  9.    lanthine  mitk  iU  rafl. 

and  the  ai^onaut  carries  them  in  her  frail  boat.  The  homy  cap- 
sules of  the  whelk  are  clustered  in  groups,  with  spaces  perrading 
the'interior,for  the  free  passage  of  sea-water;  and  the  oidamentai 
ribbon  of  the  dim*  and  eoli*  is  attached  to  a  rock,  or  some 
solid  sur&ce  from  which  it  will  not  be  detached  by  the  waves. 
The  river-mussel  and  cycloi  carry  their  parental  care  still  further, 
and  nurse  their  young  in  their  own  mantle,  or  in  a  special  m»- 
tupiutn,  designed,  like  that  of  the  opossum,  to  protect  them  until 
\bej  are  strong  enough  to  shift  for  themselves. 

If  any  one  imbued  with  the  spirit  of  Paley  or  Chateaubriand, 
should  study  these  phenomena,  he  might  discover  more  than  the 
"  barren  facts"  which  alone  appear,  without  significance,  to  the 
onspiritual  eye ;  he  would  see  at  every  step  fresh  proofs  of  the 
.gooduess  of  God,  who  thus  manifests  his  grealnc 
jaaiutenance  of  liis  feublest 
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Chapter  IV. 
STEUCTUEE  AND  PHYSIOLOGY  OF  THE  MOLLUSCA. 

Molluscous  animals  possess  a  distinct  nervons  system,  in- 
strmnents  appropriated  to  the  five  senses,  and  muscles  by  which 
they  execute  a  variety  of  movements.  They  have  organs,  by 
which  food  is  procured  and  digested, — a  heart,  with  arteries 
and  veins,  through  which  their  colourless  fluids  circulate, — a 
breathing-organ, — and  in  most  instances,  a  protecting  shell. 
They  produce  eggs ;  and  the  young  generally  pass  through  one 
preparatory,  or  larval,  stage. 

The  nervous  system,  upon  which  sensation  and  the '  exercise 
of  muscular  motion  depend,  consists  of  a  brain  or  principal 
centre,  and  of  various  nerves  possessing  distinct  properties :  the 
optic  nerves  are  only  sensible  of  light  and  colours  ;  the  auditory 
nerves  convey  impressions  of  sound ;  the  olfactory,  of  odours ; 
the  gustatory,  of  flavours ;  whilst  the  nerves  of  touch  or  feebng 
are  widely  diffused,  and  indicate  in  a  more  general  way  the  pre- 
sence of  external  objects.  The  nerves  by  which  motion  is  pro- 
duced, are  distinct  from  these,  but  so  accompany  them  as  to  ap- 
pear like  parts  of  the  same  cords.  Both  kinds  of  nerves  cease 
to  act  when  their  connection  with  the  centre  is  interrupted  or 
destroyed.  There  is  reason  to  believe,  that  most  of  the  move- 
ments of  the  lower  animals  result  from  the  reflection  of  external 
stimulants  (like  the  process  of  breathing  in  man),  without  the 
intervention  of  the  will.* 

In  the  mollusca,  the  principal  part  of  the  nervous  system  is 
a  ring  surrounding  the  throat  (oesophagus),  and  giving  off  nerves 
to  different  parts  of  the  body.  The  points  from  which  the  nerves 
radiate,  are  enlargements,  termed  centres  (gangliaj,  those  on  the 

♦  See  Miiller's  Elements  of  Philosophy,  edited  by  Dr.  Baly. 
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aides  and  upper  part  of  the  ring  represent  the  brain,  and  supply 
nerves  to  the  eyes,  tentades,  and  mouth;  other  centres,  con- 
nected with  the  lower  side  of  the  esophageal  ring,  send  nerves 
to  the  foot,  viscera,  and  reapiratory  oi^an.  In  the  bivalves,  the 
branchial  centre  is  the  most  conspicuous,  and  is  situated  on  the 
posterior  adductor  muscle.  In  the  tunicaries,  the  corrcspondii^ 
nervous  centre  may  be  seen  between  the  two  orifices  in  the 
muscular  tunic.  This  scattered  condition  of  the  nervous  centres 
is  eminently  characteristic  of  the  entire  sub-kingdom. 

Orgtati  of  fecial  tente. — Sight.  The  eyes  are  two  in  num- 
ber, placed  on  the  &ont  or  sides  of  the  head ;  sometimes  th^ 
are  testUe,  in  others  stallced,  or  placed  on  long  pedicels  (im^- 
matophora).  The  eyes  of  the  cuttle-fishes  resemble  those  of 
fishes  in  their  large  aiae  and  complicated  structure.  Each  con- 
sists of  a  strong  fibrous  globe  (alerotic),  transparent  in  &ont 
(oomea),  with  the  opposite  internal  surface  (retinaj  covered  by 
a  dark  pigment  which  receives  the  rays  of  light.  This  chamber 
is  occupied  by  an  aqueous  humour,  a  crystalline  lens,  and  a  vi- 
treous humour,  as  in  the  human  eye.  In  the  ttrombida,  tha 
eye  is  not  less  highly  organised,  but  in  most  of  the  gasteropoda 
it  has  a  more  simple  structure,  and  perhaps  only  possesses  srai- 
sibility  of  light  without  the  power  of  distinct  vision.  The 
larval  bivalves  have  also  a  pair  of  eyes  in  the  normal  podtion 
(fig.  80)  near  the  mouth ;  but  their  development  is  not  con- 
tinued, and  the  adults  are  either  eyeless,  or  possess  merely  ru- 
dimentary organs  of  vision,  in  the  form  of  black  dots  {ocelli) 
along  the  margin  of  the  mantle.*  These  supposed  eyes  have 
been  detected  in  a  greet  many  bivalves,  but  they  are  most  con- 
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fig.  11^'    Peetnmmt* 


!8aue  itfSeamg.  In  the  highest  cephalopoda,  thia  organ 
eonaiats  of  two  cavitiea  in  the  mdimentar;  cramnm  which  pro- 
I  tects  the  braio ;  a  email  calcarioua  body  or  otolilhe  is  soapended 
I  in  eac^  as  in  the  vestibnlar  cavities  of  fishea.-f-  Similar  auditory 
ca^naies  occnr  near  the  base  of  the  tentacles  in  the  gatteropoda, 
and  ibxij  have  been  detected,  by  the  vibratiaii  of  the  otolithes, 
in  many  biTalves  and  bracbiopods.  With  the  exception  of 
tiitoiaa  and  M&,  none  of  mollusca  have  been  obeerred  to  emit 
sonndg.     {Qranf). 

Seme  <if  Smell,  This  faculty  is  evidently  posseaBed  by  the 
cuttle-fishes  and  gasteropods ;  snails  discriminate  tbeii  food  by 
it,  slugs  are  attracted  by  offensive  odours,  and  many  of  the  ma- 
rine zoopkaga  may  be  taken  with  animal  baits.  In  the  pearly 
nautilus,  there  is  a  hoUow  plicated  process  beneath  each  eye. 


Fig.  11.     Tentacle  of  a  Nudibrmu:h.% 

•  Ftcfm  rariiit,  L.,  from  a  apedmen  dredged  bf  Mr.  Bowerbsnt,  off 
Tenby ;  m,  the  palliid  cnttuns ;  ir,  tJie  branchice. 

t  In  the  OctopodB,  then  ia  s  foramen  ueai  Uie  e;e,  and  in  wune  of  the 
OKlamariea  a  plicated  organ,  whiclt  U.  D'Olbignj  reguda  m  an  external 

1  fill.  11.  Tentacle  of  £alU  coronala,  Forbes,  from  Alder  and  llanuotdi. 
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which  M.  Valenciennes  regards  aa  the  organ  of  smell*.  Messrs. 
Hancock  and  Embleton  attribute  the  same  function  to  the  la- 
mellated  tentacles  of  the  nudibranehs,  and  compare  them  with 
the  olfactory  o^ans  of  fishes. 

The  labial  tentacles  of  the  bivalves  are  considered  to  be  or- 
gnns  for  discriminating  food,  but  in  what  way  is  unknown  (fig. 
18.  /.  t.)  TTie  seme  of  tatte,  is  also  indicated  rather  by  the 
habits  of  the  animals,  and  their  choice  of  food,  than  by  the 
structure  of  a  special  organ.  The  acephala  appear  to  exercise 
little  discrimination  in  selecting  food,  and  swallow  anything  that 
is  small  enough  to  enter  their  mouths,  including  living  animal- 
cules,  and  even  the  sharp  tpicula  of  sponges.  In  some  instances, 
however,  the  oral  orifice  is  well  gnarded,  as  in  jiecten  (fig.  10.) 
In  the  Eneephala,  the  tongue  is  armed  with  spines,  employed 
in  the  comminution  of  the  food,  and  cannot  possess  a  very  de- 
licate sense.  The  more  ordinary 
and  diffused  »en»e  qf  loach  is  pos- 
sessed by  all  the  mollusca ;  it  is 
eiereised  by  the  skin,  which  is 
everywhere  soft  and  lubricous, 
and  in  a  higher  degree  by  the 
KnB.,ot  the  bw.lve,  (fig.  IJ),  "«■  '"■  -i^'" '^■"-""t 
and  by  the  filaments  and  tentacles  [piiracala)  of  the  gasteropoda ; 
the  eye-pedicels  of  the  snail  are  evidently  endowed  with  great 
sensitiveness  in  this  respect.  That  shell-fish  are  not  very  sensi- 
ble of  pain,  we  may  well  believe,  on  account  of  their  tenacity  of 
Lfe,  and  the  extent  to  which  they  have  the  power  of  reproduciDg 
lost  parts. 

of  the  mnlhiica  r. 
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S5fc,^A\en.  V.t;    ^ra^ws  in  its  eye-stalks,  by  a  process  like  the 

Awsl  Qi^  «L  glove-finger ;  the  branching  gills  of  some  of  the 

jSc^>  a-nBi   "tYie    tentacles  of  the  cuttle-fishes,  are  also  emi- 

^<i  YHner  t\XTiic  of  the  asddians  (fig.  8,  t.)  presents  a  beau- 

^\j\.«aLTXi^e  of  muscular  tissue,  the  crossing  fibres  having  much 

t\ie  ai^i^earaxice    of  basket-work ;   in  the   transparent  salpians, 

I    these  ^\)te^  are  grouped  in  flat  bands,  and  arranged  in  charac- 

tteristic  patterns.      In  this   class   (tunicaia)  they  act   only  as 
sphincters  (or  circular  muscles),  and  by  their  sudden  contraction 
i .   expel  the  water  from  the  branchial  cavity.     The  muscular  foot  of 
i    the  bivalves  is  extremely  flexible,  having  layers  of  circular  fibres 

I  for  its  protrusion,  (fig.  18./)  and  longitudinal  bands  for  its  re- 
traction (fig.  30  A) ;  its  structure  and  mobility  has  been  com- 
j  pared  to  that  of  the  human  tongue.  In  the  burrowing  shell-fish 
I  (such  as  soIen)y  it  is  very  large  and  powerful,  and  in  the  boring 
I  species,  its  surface  is  studded  with  silicious  particles  (spiculd), 
which  render  it  a  very  efficient  instrument  for  the  enlargement 
of  their  cells.  (Hancock.)  In  the  attached  bivalves  it  is  not 
developed,  or  exists  only  in  a  rudimen- 
tary state,  and  is  subsidiary  to  a  gland 
which  secretes  the  material  of  those  threads 
with  which  the  mussel  and  pinna  attach 
themselves.  (Fig.  13.)  These  threads 
are  termed  the  bt/sstis ;  the  plug  of  the 
anomia,  and  the  pedicel  of  terebratula 
are  modifications  of  the  bysma,  ^'      '      ^^*^^^^* 

In  the  cuttle-fishes  alone,  we  find  muscles  attached  to  in- 
ternal cartilages  which  represent  the  bones  of  vertebrate  animals ; 
the  muscles  of  the  arms  are  inserted  in  a  cranial  cartilage,  and 
those  of  the  fins  in  the  lateral  cartilages,  the  equivalents  of  the 
pectoral  fins  of  fishes. 

•  The  muscular  fibres  of  shell-fish  do  not  exhibit  the  transverse  stripes 
which  characterize  voluntary  muscles  in  the  higher  animals. 

t  Fig.  13.  Dreissena  poli/morpha  (Pallas  sp.)  from  the  Surrey  timber- 
docks,    ft  foot,  by  byssus. 
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scles  of  a  third  kind  are  attached  to  the  ahell.  The  ralves 
oyster  (and  other  moiK-myarkt)  are  connected  by  a  single 
:;  those  of  the  cylierea  (and  other  di-mfariet),  by  two; 
<ntntction  of  which  brings  the  valves  together.  They  are 
,  named  adductors ;  and  the  part  of  the  shell  to  which  they 
ttached  is  always  indicated  by  scars.     (Fig.  14,  a.  d). 


Fig.  11.  £e/J!  talvt  of  Cgtherea  cMotu.* 
The  border  of  the  mantle  is  also  muscular,  and  the  place  of 
its  attachment  is  marked  in  the  shell  by  a  line  called  the  pallial 
impreaiion  (p) ;  the  presence  of  a  bay,  or  nntw  [«),  in  this  line, 
shews  that  the  auimal  had  retractile  siphons ;  the  foot  of  the 
animal  is  withdrawn  by  retractor  muscles  also  attadied  to  the 
shell,  and  leaving  small  scars  near  those  of  the  adductors 
(Fig.  30»). 

The  gasteropods  withdraw  into  their  shells  when  alarmed, 
which  passes  into  the  foot,  or  is  attached  to 
■shaped  in  the  lim- 
;  it  be 
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comes  deeper  with  age.  In  the  spiral  univalves,  the  scar  is 
less  conspicuous,  being  situated  on  the  columella^  and  sometimes 
divided,  forming  two  spots.  It  corresponds  to  the  posterior 
retractors  in  the  bivalves. 

Digestive  system.  This  part  of  the  animal  economy  is  all- 
important  in  the  radiate  classes,  and  scarcely  of  less  consequence 
in  the  mollmca.  In  the  ascidians  (fig.  8,  i),  the  alimentary 
canal,  is  a  convoluted  tube,  in  part  answering  to  the  oesopTuiguSy 
and  in  part  to  the  intestine ;  the  stomach  is  distinguished  by 
longitudinal  folds,  which  increase  its  extent  of  surface ;  it  receives 
the  secretion  of  the  liver  by  one  or  more  apertures.  In  those 
bivalves,  which  have  a  large  foot,  the  digestive  organs  are  con- 
ceeded  in  the  upper  part  of  that  organ ;  the  mouth  is  unarmed, 
except  by  two  pairs  of  soft  membranous  palpi,  which  look  like 
accessory  gills  (fig.  18.  ^.  t.)  The  ciliated  arms  of  the  brachi- 
pods,  occupy  a  similar  position  (figs.  4,  5,  6),  and  are  regarded 
as  their  equivalents.  The  encephalous  mollusca  are  frequently 
armed  with  horny  jaws,  working  vertically  like  the  mandibles  of 
a  bird ;  in  the  land-snails,  the  upper  jaw  is  opposed  only  by  the 
denticulated  tongue,  whilst  the  limneids  have  two  additional. 
homy  jaws,  acting  laterally.  The  tongue  is  muscular,  and  armed 
with  recurved  spines  (or  lingual  teeth),  arranged  in  a  great  va- 
riety of  patterns,  which  are  eminently  characteristic  of  the 
genera.*  Their  teeth  are  amber-coloured,  glossy,  and  trans- 
lucent ;  and  being  silicious  (they  are  insoluble  in  acid),  they  can 
be  used  like  a  file,  for  the  abrasion  of  very  hard  substances. 
With  them  the  limpet  rasps  the  stony  nullipore,  the  whelk  bores 
holes  in  other  shells,  and  the  cuttle-fish  doubtless  uses  its  tongue 
in  the  same  manner  as  the  cat.  The  tongue,  or  lingual  ribbon, 
usually  forms  a  triple  band,  of  which  the  central  part  is  called 
the  rachisy  and  the  lateral  tracts  pleurce,  the  rachidian  teeth 

*  The  preparation  of  the  lingual  ribbon  as  a  permanent  microscopic  object, 
requires  some  nicety  of  manipulation,  but  the  arrangement  of  the  teeth  may 
be  seen  by  merely  compressing  part  of  the  animal  between  two  pieces  of 
glass. 
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nes  form  a  aingle  series,  overlapping  each  other,  or  there 
,eral  teeth  on  each  side  of  a  median  series.  The  teeth  on 
leoree  are  termed  tmcint ;  they  are  extremely  numerous  in 
lant-eating  gasteropoda.     (Fig.  IB.  A.)* 


F^,  IS.  lingml  Teeth  of  Molltaca. 
Sometimes  the  tongue  forms  a  short  semi-circular  ridge, 
contained  between  the  jaws ;  at  others,  it  is  eilremely  elongated, 
and  irheu  withdrawn,  its  folds  extend  backwards  to  the  stomach. 
The  Ungual  ribbon  of  the  limpet  ia  longer  than  the  whole  ani- 
'mal;  the  tongue  of  the  whellc  has  ]00  rows  of  teeth  ;  and 
.  slug  has  160  rows,  ivith  180  teeth  in  each  row. 


Kg.  18.     Tongue  oflht  WMk.\ 
Lnf  the  tongue  is  frequently  curved,  or  bent  qpi 
atrunieat  in  uac,  and  its  teeth  I 
in).    ( 
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often  broken  or  blunted.  The  posterior  part  of  the  lingual  rib- 
bon usually  has  its  margins  rolled  together,  and  united,  forming 
a  tube,  which  is  presumed  to  open  gradually.  The  new  teeth 
are  developed  from  behind  forwards,  and  are  brought  successively 
into  use,  as  in  the  sharks  and  rays  amongst  fishes.  In  the 
buUada  the  rackia  of  the  tongue  is  unarmedy  and  the  business  of 
communicating  the  food  is  transferred  to  an  organ  which  re- 
sembles the  gizzard  of  a  fowl,  and  is  often  paved  with  calcarious 
plates,  so  large  and  strong  as  to  crush  the  small  shell-fish 
which  are  swallowed  entire.  In  the 
aplasia,  which  is  a  vegetable-feeder, 
the  gizzard  is  armed  with  numerous 
small  plates  and  spines.  The  stomach 
of  some  bivalves  contains  an  instru- 
ment caUed  the  «  crystalline  stylet,"  ^^  ^^  ei^ard^f  Bulla* 
which  is  conjectured  to  have  a  si- 
milar use.  In  the  cephalopods  there  is  a  crop  in  which  the 
food  may  accumulate,  as  well  as  a  gizzard  for  its  trituration. 

The  liver  is  always  large  in  the  mollusca  (fig.  10) ;  its  se- 
cretion is  derived  from  arterial  blood,  and  is  poured  either  into 
the  stomach,  or  the  commencement  of  the  intestine.  In  the 
nudibranchs,  whose  stomachs  are  often  remarkably  branched, 
the  Hver  accompanies  all  the  gastric  ramifications,  and  even 
enters  the  respiratory  papiQse  on  the  backs  of  the  eolids.  The 
existence  of  a  renal  organ  has  been  ascertained  in  most  classes ; 
in  the  bivalves  it  was  detected  by  the  presence  of  uric  acid.  The 
intestine  is  more  convoluted  in  the  herbivorous  than  in  the  car- 
nivorous tribes  :  in  the  bivalves  and  in  haliotis  it  passes  through 
the  ventricle  of  the  heart ;  its  termination  is  always  near  the 
respiratory   aperture    (or   excurrent    orifice,    when  there    are 

•  Fig.  17-  Gizzard  of  bulla  liffnaria  (original).  Front  and  side  view  of  a 
half-grown  specimen,  with  the  part  nearest  the  head  of  the  animal  down- 
wards ;  in  the  front  view  the  plates  are  in  contact.  The  cardiac  orifice  is  in 
the  centre,  in  front ;  the  pyloric  orifice  is  on  the  posterior  dorsal  side,  near 
the  small  transverse  plate. 
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tiro*),  and  the  ezcrements  are  earned  amy  by  the  water  whidi 
has  already  passed  over  the  gilb. 

Besides  the  organa  already  meotioDed,  the  eneephalous  mol- 
luscs are  always  furnished  with  well-developed  talivary  gltrndt, 
and  some  have  a  rudimeDtary  pancreat ;  many  have  also  special 
glands  for  the  secretion  of  coloured  fluida,  such  as  the  purple  of 
the  murex,  the  violet  liquid  of  iatilhina  and  aplyna,  the  yellow 
of  the  buUadce,  the  milky  fluid  of  eolit,  and  the  inky  secretion  of 
the  cuttle-fishes.  A  few  exhale  peculiar  odoura,  like  the  garlic- 
snail  {helix  alliarid)  and  eltdone  motckata.  Many  are  phos- 
phorescent, especially  the  floating  tuaicaries  {aalfa  and  pyrotonu^, 
and  bivalves  which  inhabit  holes  (^pholadida).  Some  of  the  cuttle- 
flshes  are  slightly  luminous  ;  and  one  land-slug,  the  pho^horax, 
takes  its  name  from  the  seme  property.- 

(Krculating  »y»ten.  The  mollusca  have  no  distinct  absorbent 
system,  but  the  product  of  digestion  (ekyle)  passes  into  the  ge- 
neral abdominal  cavity,  and  thence  into  the  larger  veins,  which 
are  perforated  with  numerous  round  apertures.  The  circulating 
organs  are  tlie  heart,  arteries,  and  veins  ;  the  blood  is  colourless, 
or  pale  bluish  white.  The  heart  consists  of  an  aurieU  (sometimes 
divided  into  two),  which  receives  the  blood  from  the  gills ;  and 
a  muscular  venlrkle  which  propels  it  into  the  arteries  of  the 
body.  From  the  capillary  extremities  of  the  arteries  it  collects 
again  into  the  veins,  circulates  a  second  time  through  the  respi- 
ratory organ,  and  returns  to  the  heart  as  arteria]  blood.  Besides 
this  systetnic  heart,  the  circulation  is  aided  by  two  additional 
branchial  hearts  in  the  cuttle-fishes ;  and  by  four  in  the  braeUo- 
poda.     Mr.  Alder  haa  counted  from  60  to  80  pulsations  per 
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nnuses  ;  in  the  cuttle-fishes  the  (Bsophagos  is  partly  or  entirely 
surrounded  by  a  venous  sinus  ;  and  in  the  aeephala  the  viceral 
cavity  itself  forms  part  of  the  circulating  system. 

The  circulation  in  the  tunicaries  presents  a  most  remarkable 
exception  to  the  general  rule,  for  their  blood  ebbs  and  flows  in 
the  same  vessels,  as  it  was  supposed  to  do  in  the  human  veins 
before  the  time  of  Harvey.  In  the  transparent  aalpcB  it  may  be 
seen  passing  from  the  heart  into  vessels  connected  with  the 
viscera  and  tunics,  and  thence  into  the  branchial  vessels ;  but 
when  this  has  continued  for  a  time,  the  movement  ceases,  and 
recommences  in  the  opposite  direction,  passing  from  the  heart 
to  the  gill  and  thence  to  the  system.  (Lister.)  In  the  compound 
tunicaries,  there  is  a  common  circulation  through  the  connecting 
medium,  in  addition  to  the  individual  currents. 

Aquiferous  canals.  Sea-water  is  admitted  to  the  visceral 
cavity  of  many  of  the  moUusks  (as  it  is  also  in  radiate  animals), 
by  minute  canals,  opening  externally  in  the  form  of  pores. 
These  aquiferom  pores  are  situated  either  in  the  centre  of  the 
creeping  disc,  as  in  cyprceay  conus,  and  ancillaria  ;  or  at  its  mar- 
gin, as  in  haliotis,  doris,  and  aplasia.  In  the  cuttle-fishes,  they 
are  variously  placed,  on  the  sides  of  the  head,  or  at  the  bases  of 
the  arms;  some  of  them  conduct  to  the  large  sub-orbital 
pouches,  into  which  the  tentacles  are  retracted. 

Respiratory  system.  The  respiratory  process  consists  in  the 
exposure  of  the  blood  to  the  influence  of  air,  or  water  con- 
taining air ;  during  which  oxygen  is  absorbed  and  carbonic  acid 
liberated.  It  is  a  process  essential  to  animal  life,  and  is  never 
entirely  suspended,  even  during  hybernation.  Those  air- 
breathers  that  inhabit  water  are  obliged  to  visit  the  surface  fre- 
quently ;  and  stale  water  is  so  inimical  to  the  water-breathers, 
that  they  soon  attempt  to  escape  from  the  confinement  of  a  glass 
or  basin,  unless  the  water  is  frequently  renewed.*     In  general, 

•  "When  aquatic  plants  are  kept  in  the  same  glass  with  \s  ater-breathing 
Buails,  a  balance  is  produced ;  which  enables  both  to  live  without  change  of 
water. 
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frcsU-ivater  ie  immediately  fatal  to  marine  Bpecies,  and  salt-water 
to  thoae  which  properly  inhabit  fresh ;  but  there  are  some  whidi 
affect  brackiab  water,  and  many  which  endure  Jt  to  a  limited  ex- 
tent. The  depth  at  which  shell-fiBh  live,  is  influenced  b;  the 
quantity  of  oxygen  which  they  require  ;  the  most  active  and 
energetic  races  live  only  in  shallow  water,  or  near  the  surface  ; 
those  found  in  very  deep  water  are  the  lowest  in  their  instincts, 
and  are  specially  organized  for  their  situation.  Some  water- 
breathers  require  only  moist  sea-air,  and  a  bi-diumal  visit  from 
the  tide, — like  the  periwinkle,  limpet,  and  if  ilia ,-  whilst  many 
air-breathers  live  entirely  in  the  water  or  in  damp  places  by  the 
water-side.  In  fact,  the  nature  of  the  respiratory  process  is  the 
same,  whether  it  be  aquatic  or  aerial,  and  it  is  essential  in  each 
case  that  the  surface  of  the  breathing-organ  should  be  preserved 
moist.  The  process  is  more  complete  in  jwoportion  to  the  ex- 
tent and  minute  sub-division  of  the  vessels,  in  which  the  circu- 
lating fluid  is  exposed  to  tharevivifying  influence. 

The  land-snails  {pHlmoniJera),  have  a  lung,  or  air-chamber, 
formed  by  the  folding  of  the  mantle,  over  the  interior  of  which 
the  pulmonary  vessels  are  distributed ;  this  chamber  has  a  round 
orifiee,  on  the  right  side  of  the  animal,  which  opens  and  closes 
at  irrc'gnlur  intervals.  The  air  in  tliis  cavity  seems  to  renew 
itself  with  sufficient  rapidity  (by  the  law  of  diffusion),  without 
any  special  mechanism. 

In  the  aquatic  shell-fish,  respiration  is  performed  by  the 

mantle,  or  by  a  portion  of  it  specialized,  and  forming  a  gill 

{brnac/im)      It  is  effected  by  the  mantle  alone  in  one  family  of 

_  tuTncnries  { pclanaiad^),  in  all  the  brachispoda,  and  in  one  fanuly 

\Jactifonid<f\ 

breathing  organ  forms  a  distinct 
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Q-  \AxxoxigV*,  tbfi  OiTancbial)  orifice,  escaping  through 
Axe  iiftt.,  axid.  passing  out  by  the  anal  orifice  of  the 
'^Ve  Teg^ilnTity  ot  this  current  is  interrupted  only 
l\«  con.^TeLct\oTia  of  the  mantle,  occurring  at  iire^lar 
\)^  'n'\^«^  tiVxe  creature  spirts  out  water  from  6olk  orifices, 
i&  de&x%  'iXA    carvity  of  such  accumulated  particles  as  are 
■A  \i^  t^B  Taoufh  ;  and  too  large  to  escape  through  the 
.c^^oTea.      Xiv  the  salpians,  these  contractions  are  tytA- 
(it,aiul  Wve  t\Le  effect  of  propelljngthem backwards.     Iq  the 
linuy  ^twaXvea,  the  gills  form  two  membranous  plates  on  each 
de  ot  the  body  -,  the  muscu- 
ar  mantle  ia  stiU  sometimes 
<mited,  forming   a  chamber 
with    two    orifices,  into  one 
of  which,    the   water  flows,   ' 
whilst    it    escapes  from  the 
other  -,  there  b  a  third  open- 
ing in  front,  for  the  foot,  but 
this  is  no  wise  infiuenoei  the 
branchial  circulation.    Some- 
times the  orifices  are  drawn  out  into  long  tubes,  or  tiphoiu,  es- 
pecially in  those  shell-fiah  which  burrow  in  sand.     (Figs.   19 
and  7.) 


Eg.  19.  Bivaive  vilh  long  tiphom.^ 

^DCes,  with  the  aid  of  a  mJcioBcope  ;  bnt  lie  cnrrents  they  cause  are  easily 
made  perceptible  by  dropping  fine  Band  into  the  water  oier  them. 

•  Trigonia  peetinala,  Tjtn  (original).  Brought  from  Australia  by  the 
late  Caiitaiu  Ovea  Stanley.  The  gill)  are  seen  in  the  centre  through  the 
transparent  mantle,     o,  month ;  1 1,  labial  tentacles ;  /,  foot ;  f,  vent. 

+  Fig.  19.  Piaamobia  vetperUiia,  Chemn.  afler  Poll,  reduced  one  half. 
The  arrows  Indicate  the  direction  of  the  current,  r  *,  respiratory  siphoa. 
c  I,  eicurrent  siphon.  ^f^ 
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Those  bivalre*  nhich  have  no  Biphona,  and  even  those  in 
which  the  mantle  is  divided  into  two  lobes,  are  provided  with 
valves  or  folds  which  render  the  respiratory  channels  just  as 
complete  in  effect.  These  currents  are  not  in  any  way  connected 
with  the  opening  and  closing  of  the  valves,  which  is  onlj  done 
in  moving  ;  or  in  efforts  to  expel  irritating  particles.* 

In  some  of  the  ffotleropoda  the  respiratory  organs  form  tufts, 
exposed  on  the  back  and  sides  (as  in  the  tmdiirancies),  or  pro- 
tected by  a  fold  of  the  mantle  (as  in  the  tt^fa-obranciea  and 
iectiinmchei  of  Cnrier).  But  in  most  the  mantle  is  inflected, 
and  forms  a  vaulted  chamber  over  the  back  of  the  neck,  in  which 
are  contained  the  pectinated  or  plume-hke  gills  (fig.  61).  In  the 
carnivorous  gasteropoda  i»i^hono»toMata)  the  water  passes  into 
this  chamber  through  a  liphon,  formed  by  a  prolongation  of  the 
upper  margin  of  the  mantle,  and  protected  by  the  canai  of  the 
shell ;  after  traversing  the  length  of  the  gill,  it  returns  and  es- 
capes through  a  posterior  siphon,  generally  less  developed,  but 
very  long  in  ovulum  Doha,  and  forming  a  tubular  spine  in  typhia. 

In  the  plant-eating  sea-snails  (holoilomata),  there  is  no  true 
siphon,  but  one  of  the  "  neck-lappets"  is  sometimes  curled  up 
and  performs  the  same  office,  Bsia  paludtKa  and  ampullaria  (fig. 
84>).  The  in-coming  and  out-going  currents  in  the  branchial 
chamber,  are  kept  apart  by  a  valve-like  fringe,  continued  from 
the  neek-lappet.  The  out-current  is  still  more  effectually  isolated 
iaJUiurella,  halioiis,  and  denlalium,  where  it  escapes  by  a  hole  in 
the  shell,  (ar  removed  from  the  point  at  which  it  entered.  Near 
this  outlet  are  the  anal,  renal,  and  generative  orifices. 

The  cepbalopods  have  two  or  four  plume-like  gills,  symme- 
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of  the  body ;  the  opening  is  in  front,  and  occupied  by  a  funnel^ 
which,  in  the  nautilus,  closely  resembles  the  siphon  of  the  pdLa- 
dina,  but  has  its  edges  united  in  the  cuttle-fishes.  The  free 
edge  of  the  mantle  is  so  adapted  that  it  allows  the  water  to  enter 
the  branchial  chamber  on  each  side  of  the  funnel ;  its  muscular 
walls  then  contract  and  force  the  water  through  the  funnel,  an 
arrangement  chiefly  subservient  to  locomotion.*  Mr.  Bower- 
bank  has  observed,  that  the  eledone  makes  twenty  respirations 
per  minute,  when  resting  quietly  in  a  basin  of  water. 

In  most  instances,  the  water  on  the  surface  of  the  giUs  is 
changed  by  ciliary  action  alone ;  in  the  cephalopoda  and  salpiana, 
it  is  renewed  by  the  alternate  expansion  and  contraction  of  the 
respiratory  chamber,  as  in  the  vertebrate  animals. 

The  respiratory  system  is  of  the  highest  importance  in  the 
economy  of  the  mollusca,  and  its  modifications  afford  most  va- 
luable characters  in  classification.  It  will  be  observed  that  the 
•Cuvierian  classes  are  based  on  a  variety  of  particulars,  and  are 
very  unequal  in  importance ;  but  the  orders  are  characterized  by 
their  respiratory  conditions,  and  are  of  much  more  nearly  equal 
value. 

Orders, 

Dibranchiata.     Owen. 

Tetrabranchiata.     Owen. 

Nucleobranchiata.     Bl. 

Prosobranchiata.    M.  Edw. 

Pulmonifera.     Cuv. 

Opisthobranchiata.  M.  Edw. 

Aporobranchiata.     Bl. 

Palliobranchiata.     Bl. 

Lamellibranchiata.     Bl. 

Heterobranchiata.     Bl. 
The  Shell.     The  relation  of  the  shell  to  the  breathing-organ 
is  very  intimate ;  indeed,  it  may  be  regarded  as  a  pneumo-skeleton, 

'  A  very  efScient  meBBS  of  locomotioji  in  the  deudcx  ]^OVQ\AdL  ^«\ai\&sf\s.'&  ^ 
wAJcIi  dart  backwards  with  the  recoil,  like  rockets. 


ENCEPHALA 


ACEPHALA 


Classes. 
C  Cephalopoda. 


Gastekopoda. 

Pteropoda. 
Bbachiopoda. 
conchifera. 
tunicata. 
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being  eaaentially  a  calcified  portioa  of  the  mantle,  of  whieti  the 

breathing- organ  ia  at  most  a  spedalised  part.* 

The  shell  is  so  characteristic  of  the  moUusca  that  they  have 
been  commonly  called  "testacea"  (from  leeta  "a  shell"),  in 
scientific  books ;  and  the  popular  name  of  "shell-fish,"  though 
not  quite  accmrate,  cannot  be  replaced  by  any  other  epithet  in 
common  use.  In  one  whole  class,  however,  and  in  several 
families,  there  is  nothing  that  would  be  popularly  recognised  aa 
a  shell. 

Shells  are  said  to  be  external  when  the  animal  is  contained  in 
them,  and  internal  when  they  are  concealed  in  the  mantle  ;  the 
latter,  as  well  as  the  shell-less  species,  being  called  naked  molluaks. 

Three-fourths  of  the  moltiuea  are  ttnivalte,  or  have  but  one 
shell :  the  others  are  mostly  bieaive,  or  have  two  shells ;  the 
photadt  have  accessory  plates,  and  the  shell  of  chiton  consists  of 
eight  pieces.  Most  of  the  multivahiiet  of  old  authors  were  arti- 
culate animals  (cirripedei),  erroneously  included  with  the  mollusea, 
which  they  resemble  only  in  outward  appearance. 

All,  except  the  argonaut^  acquire  a  rudlmental  shdl  before 
they  are  hatched,  which  becomes  the  nucleus  of  the  adult  shell ; 
it  is  often  differently  shaped  and  coloured  from  the  rest  of  the 
shell,  and  hence  the  fry  are  apt  to  be  mistaken  for  distinct  epecies 
from  their  parents. 

In  cgmka  (fig.  ^0)  the  nucleus  is  large  and  irregular ;  mfuaut 
aniiquus  it  is  cylindrical ;  in  the  pfframidelUda  it  is  oblique ;  and 
it  is  spiral  in  carinaria,  atlanla,  and  many  limpets,  which  are 
symmetrical  when  adult. 

The  rudimentary  shell  of  'the  nudtbrancis  is  shed  at  an  early 
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Cgmba.' 


age,  and  never  replaced.  In  Ihia  reaped  the 
molluscan  shell  differs  entirely  Iro'm  the  shell 
of  the  crab  and  other  articulate  animals, 
which  is  periodically  caat  off  and  renewed. 

In  the  bivalves  the  embryonic  shell  forma 
the  rtmbo  of  each  valve ;  it  is  often  very  unlike  . 
the  after-growth,  as  in  unio  ptctorum,  eyclai    i 
henalojeiana  and  pecten  pusw.      In  attached 
shells  like  the  oyster  and  aootnia  the  umbo  fre- 
quently presents  an  exact  imitation  of  the  si 
face  to  which  the  young  shell  originally  adhered. 

Shells  are  composed  of  carbonate  of  lime, 
with  a  small  proportion  of  animal  matter. 
The  source  of  this  lime  is  to  he  looked  ^B-  ^0- 
for  in  their  food.  Modern  inquiries  into  organic  chemistry  have 
shown  that  vegetables  derive  their  elements  from  the  mineral 
kingdom  (air,  water,  and  the  soil),  and  animals  theirs  from  the 
vegetable.  The  aea-weed  filters  the  salt-water,  and  separates 
lime  as  well  as  organic  elements  ;  and  lime  is  one  of  the  most 
abundant  mineral  matters  in  land  plants.  From  this  source  the 
molhtsca  obtain  hme  in  abundance,  aud,  indeed,  we  lind  frequent 
histances  of  shells  becoming  unnaturally  thickened  through  the 
supcrabmidanee  of  this  earth  in  their  systems.  On  the  other 
hand,  instances  occur  of  thin  and  delicate-shelled  varieties,  in 
still,  deep  water,  or  on  clay  bottoms ;  whilst  in  those  districts 
which  are  wholly  destitute  of  lims,  like  the  lizard  in  Cornwall, 
and  similar  tracts  of  mugnesian- silicate  in  Asia  Minor,  there  are 
no  mollusca.  {Forbes.) 

The  texture  of  shells  is  various  and  characteristic.  Some, 
when  broken,  present  a  duU  lustre  like  marble  or  china,  and  are 
termed  poreellamma ;  others  are  pearly  or  nacreotu ;  some  have 
AfibTom  structure;  some  are  homy,  and  Qi)ii.is glaasy  and  trant- 

■  Fig.  20.  C^ha  proioaddalu.  Lam.,  from  a  ver;  foui^  specimen  id 
the  cabinet  of  Hugh  Cuming,  £Bq.,  ttom  Weatem  Africa. 
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Fig.  21.     Fiona.  F^     i     T     iaua  i\,   H'i.     Pearl* 

The  nacreout  sliella  are  formed  by  alteroate  layers  of  very 
thin  membrane  and  carbonate  of  lime  but  th  s  alone  does  uot  give 
the  pearly  lustre  wb  ch  appears  to  depend  on  m  nute  onduLations 
of  the  layers,  repreaented  in  fig.  23.  This  lustre  has  been  suc- 
cessfully imitated  on  eugraved  steel  buttons.  Nacreous  shells, 
when  polished,  form  "mother  of  pearl;"  when  digested  in  weak 
acid,  they  leave  a  membraneous  residue  which  retains  the  original 
form  of  the  shelL  This  is  the  most  easily  destructible  of  shell* 
terturea,  and  in  some  geological  formations  we  find  only  easts  of 
the  nacreous  shells,  whibt  those  of  fibrous  texture  are  completely 
preserved. 

Fearh  are  produced  by  many  bivalves,  especially  by  the 
Oriental  pearl-mussel  (avxeula  margaritiferd),  and  one  of  the 
British  river-mussels  («mm  margant'iferus).  They  are  caused  by 
particles  of  sand,  or  other  foreign  substances,  getting  between 
the  animal  and  its  shell ;  the  irritation  causes  a  deposit  of  nacre, 
forming  a  projection  on  the  interior,  and  generally  more  brilliant 
than  the  rest  of  the  shell.  Completely  spherical  pearls  can  only 
be  formed  loose  in  the  muscles,  or  other  soft  parts  of  the  animal. 
The  Chinese  obtain  them  aitiGcially,  by  introducing  into  the 
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Similar  prominences  and  concretions — pearls  whicli  are  not 
pearly — are  formed  inside  porcellanous  shells;  these  are  as 
variable  in  colour  as  the  surfaces  on  which  they  are  formed.* 

T\iQfibroiM  shells  consist  of  successive  layers  of  prismatic  cells 
containing  translucent  carbonate  of  lime ;  and  the  cells  of  each 
successive  layer  correspond,  so  that  the  shell,  especially  when 
very  thick  (as  in  the  fossil  inoceramus  and  trichitea),  wiU  break 
up  vertically,  into  fragments,  exhibiting  on  their  edges  a  structure 
like  arragonite,  or  satin-spar.  Horizontal  sections  exhibit  a 
cellular  net-work,  with  here  and  there  a  dark  cell,  which  is  empty, 
(fig.  21.) 

The  oyster  has  a  laminated  structure,  owing  to  the  irregular 
accumulation  of  the  cells  in  its  successive  layers,  and  breaks  up 
into  horizontal  plates. 

In  the  boring- shells  (jpholadidce)  the  carbonate  of  lime  has  an 
atomic  arrangement  like  arragonite,  which  is  considerably  harder 
than  calcarious  spar ;  in  other  cases  the  difference  in  hardness 
depends  on  the  proportion  of  animal  matter,  and  the  manner  in 
which  the  layers  are  aggregated.! 

In  many  bivalve  shells  there  occurs  a  minute  tubular  structure, 
which  is  very  conspicuous  in  some  sections  of  pinna  and  oyster- 
shell. 

The  hracMopoda  exhibit  a  characteristic  structure  by  which 
the  smallest  fragment  of  their  shells  may  be  determined;  it 
consists  of  elongated  and  curved  cells,  matted  together,  and 
often  perforated  by  circular  holes,  arranged  ia  quincunx  order 
(fig.  22). 

But  the  most  complex  shell-structure  is  presented  by  the 
porcellanoits  gasteropoda.  These  consist  of  three  strata  which 
readily  separate  in  fossil  shells,  on  account  of  the  removal  of  their 

♦  They  are  pink  in  turhinellus  and  strorabns  j  vhite  in  ostrea ;  white  or 
glassy,  purple  or  black  in  mytilus ;  rose-coloured  and  translucent  in  pinna. 
{Gray.) 

f  TAe  ^^/^//ft^yram/y  of  Boating  shells  (such  as  ar^rona/ita  wv.^  la'ailuud>i 
18  lower  than  that  of  any  others.  (J)e  la  JSeche.) 
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unimal  cement.     In  fii;.  24,  a  repreBenU  the  outer,  6  the  s 
and  c  the  inaer  stratum  ;  they 
may  be  seen,  also,  in  fig.  26. 

Each  of  these  three  strala    | 
is  composed  of  very  nume- 
rous vertical  plates,  like  cards 
placed  on  edge ;  and  the  di- 
rection of  the  plates  is  some- 
times transverse  in  the  central  ^ 
Btratum,    and   lengthwise    in         ^'8- ^-     Section,  of  a  cone.' 
the  outer  and  inner  (as  in  cyjtrma,  cofsU,  ampullaria,  and  biUi-  . 
mim),  or  longitudinal  in  the  middle  layer,  and  transverse  in  the 
others  (e.  g.  conut,  pgrula,  oliva,  and  volutaj. 

Each  plate,  too,  is  composed  of  a  series  of  prismatic  celli,    , 
arranged  obliquely  (45°),  and  their  direction  being  changed  in 
the  successive  plates,  they  cross  each  other  at  right  an^ea. 
Tertiaiy  fossils  best  exhibit  this  stracture,  either  at  their  brolcen 
edge,  or  in  polished  seotions.-f  (BowerboMk). 

The  argonaut-shell,  and  the  bone  of  the  cuttle-fish,  have  a 
peculiar  structure ;  and  the  Hippurite  is  distinguished  by  a  can- 
oellated  texture,  unlike  any  other  shell,  except,  perhaps,  sOme  vS 
the  cardittcea  and  ehamaceiB. 

I^idermii.  All  shells  have  an  outer  coat  of  animal  matt^ 
called  the  "  epidermis"  (or  perioetracuni),  sometimes  thin  and 
transparent,  at  others  thick  and  opaque.  It  is  thick  and  olive- 
ooloored  in  all  freA-water  shells,  and  in  many  arctic  gea-shella 
{e.  g.  cyprma  and  (ularie) ;  the  colours  of  the  land-shells  often 
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L  ow  \t.  ^    soTxietimes  it  is  silky  as  in  helix  sericea^  or  fringed 

aslVtb,  SkS  lix  -trnchotropis ;  in  the  whelk  and  some  species  of 

IV  and  c€ymA9    it  is  thick  and  rough  like  coarse  cloth,  and  in 

^'nvadioZcLS  it  is  drawn  out  into  long  beard-like  filaments. 

\cl  Wie  co'w^ry  and  other  shell-fish  with  large  mantle  lobes,  the 

Atnns  is    "more  or  less  covered  up  by  an  additional  layer  of 

M^e^osited  externally. 

'Y\ie  efpidermis  has  life,  but  not  sensation,  like  the  human 
8carf-a\an. ;  and  it  protects  the  shell  against  the  influence  of  the 
weather,  and  chemical  agents ;  it  soon  fades,  or  is  destroyed, 
after  the  death,  of  the  animal,  in  situations  where,  whilst  living, 
it  wonld  liave  undergone  no  change.  In  the  bivalves  it  is  organ- 
ically connected  with  the  margin  of  the  mantle. 

It  is  most  developed  in  shells  which  frequent  damp  situations, 
amongst  decaying  leaves,  and  in  fresh-water  shells.     All  fresh- 
waters  are  more  or  less  saturated  with  carbonic-acid  gas,  and  in 
limestone  countries  hold  so  much  lime  in  solution  as  to  deposit  it 
in  the  form  of  tufa  on  the  mussels  and  other  shells.*    But  in  the 
absence  of  lime  to  neutralise  the  acid,  the  water  acts  on  the  shells, 
and  would  dissolve  them  entirely  if  it  were  not  for  their  protecting 
epidermis.    As  it  is  we  can  often  recognise  fresh- water  shells  by 
the  erosion  of  those  parts  where  the  epidermis  was  thinnest, 
namely,  the  points  of  the  spiral  shells  and  the  umbonea  of  the 
bivalves,  those  being  also  the  parts  longest  exposed.     SpecimcDS 
of  melanopsis  and  bithinia  become  truncated  again  and  again  in 
the  course  of  their  growth,  untH  the  adults  are  sometimes  only 
I      half  the  length  they  should  be,  and  the  discoidal  planorbia  some- 
■      times  becomes  perforated  by  the  removal  of  its  inner  whirls ;  in 
I     these  cases  the  animal  closes  the  break  in  its  shell  with  new 
I     layers.     Some  of  the  unios  thicken  their  umbones  enormously, 
I     and  form  a  layer  of  animal  matter  with  each  new  layer  of  shell, 
80  that  the  river-action  is  arrested  at  a  succession  of  steps. 

♦  As  at  Tisbury,  in  Wiltshire,  where  remarkable  specimens  of  anodons 
vere  obtaiaed  by  the  late  Miss  Benett. 
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FOKHATION   AND   QBOWIH   OP  TBI    SHELL. 

The  shell,  as  before  stated,  is  formed  by  the  vuinile  of  the 
sbeU-fish,  indeed,  each  layer  of  it  was  once  a  portion  of  the  man- 
tle, either  in  the  fonn  of  a  simple  membraoe,  or  as  a  layer  of 
cells ;  and  each  layer  was  successively  calcified  (or  hardened  with 
carbonate  of  lime)  and  thrown  off  by  the  mantle  to  unite  with 
those  previously  formed.  Being  extra-vascular  it  has  no  inherent 
power  of  repair.  {Carpenter.) 

The  epidermis  and  cellular  structures  are  formed  by  the  mar- 
gin (or  collar)  of  the  mantle;  the  membranous  and  nacreous 
layers,  by  the  thin  and  transparent  portion  which  contains  the 
viscera;  hence  we  find  the  pearly  texture  only  as  a  lining 
inside  the  shell,  as  in  the  nauiiltu,  and  all  the  aviculidie  and 
turimida. 

If  the  ma^in  of  a  sliell  is  fractured  during  the  life-time  of  the 
animal,  the  injury  will  be  completely  repaired  by  the  reproduction 
both  of  the  epidermis  and  of  the  outer  layer  of  shell  with  its  pro- 
per colour.  But  if  the  apes  is  destroyed,  or  a  hole  made  at  a 
distance  from  the  aperture,  it  will  merely  be  closed  with  the 
material  secreted  by  the  visceral  mantle.  Snch  inroads  are  often 
made  by  boring  worms  and  shells,  and  even  by  a  sponge  (eUona) 
which  completely  mines  the  most  solid  shells.  In  Mr.  Gray's 
cabinet  is  the  section  of  a  cone,  in  whose  apex  a  colony  of  lithodom 
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bad  settled,  compeUing  the  animal  to  contract  itself,  faster  ereo 
tlian  it  could  form  shell  to  fill  up  the  void. 

Lme»  of  prowth.  So  long  aa  the  animal  continues  ^wing, 
eaoh  new  layer  of  shell  extends  beyond  the  one  formed  before  it ; 
and,  in  consequence,  the  external  surface  becomes  marked  with 
Uu9  ofgrototh.  During  winter,  or  the  season  of  rest  which  cor- 
responds to  it,  shells  cease  to  grow ;  and  these  periodic  resting- 
places  are  often  indicated  by  interruptions  of  the  otherwise  regu- 
lar lines  of  growth  and  colour,  or  by  still  more  obvious  signs.  It 
is  probable  that  this  pause,  or  cessation  irom  growth,  extends 
into  the  breeding  season  ;  otherwise  there  would  be  two  periods 
of  growth,  and  two  of  rest  in  each  year.  In  many  shells  the 
growth  is  uniform ;  but  in  others  each  stage  is  finished  by  the 
development  of  a  fringe,  or  ndge  (varix),  or  of  a  row  of  spines, 
as  in  tridacna  and  muTix.  {Oatm,  Grant ) 

-Adult  characters.     The  attain- 
ment of  the  fuil-growth  proper  to  ! 
each  species  is  usually  marked  by 
changes  in  the  shell. 

Some  bivalves,  like  the  oyster, 
and  tfryphtea  {fig.  36),  continue  to 
increase  in  thickness  long  after  ~~ 

theyhave  ceased  to  grow  outwards,     ^«  ^^     ^''"^  ofgryphaa  • 
the  greatest  addition  is  made  to  the  lower  valve,  especially  near 
the  umbo ;  and  in  the  ^ondylus  some  parts  of  the  mantie  secrete 
more  than  others,  so  that  cavities,  filled  with  fluid,  are  left  in  the 
substance  of  the  shell. 

The  adult  teredo  and  Jistnlatia  close  the  end  of  their  burrows ; 
the  pholadidea  fills  up  the  great  pedal  opening  of  its  valves;  and 
the  atperffillum  forms  the  porous  disk  from  which  it  takes  its 
name.  Sculptured  shells,  particularly  ammonitea,  and  species  of 
rotCeUaria  anA/tisus,  often  become  plain  in  the  last  part  of  their 

■  Fig:.  26.  Section  oi  gtyplaea  incama.  Sbv.  Lioa,  Dorset,  (ori^Dal ;  dimi- 
nished one  half),  the  nppcr  valve  ia  not  much  thickened ;  the  interior  is  filled 
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the  shell  tmncated,  or  decollated.  This  happens  constantly  with 
the  trunctUelUSy  cylindreUcB,  and  bulimus  decollatus  ;  amongst  the 
Qresh-water  shells  it  depends  upon  local  circumstances,  but  is  very 
oommon  viiihpirena  and  cerithidea. 

Forma  of  shells.  These  will  be  described  particularly  under 
Bach  class ;  enough  has  been  said  to  show  that  in  the  molluscan 
shell  (as  in  the  yertebrate  skeleton)  indications  are  alforded  o 
many  of  the  leading  affinities  and  structural  peculiarities  of  the 
mimal.  It  may  sometimes  be  difficult  to  determine  the  genus  of 
1  shell,  especially  when  its  form  is  very  simple ;  but  this  results 
more  from  the  imperfection  of  our  technicalities  and  systems, 
Lhan  frt)m  any  want  of  co-ordination  in  the  animal  and  its  shell. 

Monstrosities.  The  whirls  of  spiral  shells  are  sometimes 
separated  by  the  interference  of  foreign  substances,  which  adhere 
to  them  when  young ;  the  garden-snail  has  been  found  in  this 
condition,  and  less  complete  instances  are  common  amongst  sea- 
shells.  Discoidal  shells  occasionally  become  spiral  (as  in  speci- 
mens of  jjlanorbis  found  at  Eochdale),  or  irregular  in  their 
growth,  owing  to  an  unhealthy  condition.  The  discoidal  ammo- 
ntes  sometimes  show  a  slight  tendency  to  become  spiral,  and 
nore  rarely  become  unsymmetrical,  and  have  the  keel  on  one 
lide,  instead  pf  in  the  middle. 

All  attached  shells  are  liable  to  interference  in  their  growth, 
ind  malformations  consequent  on  their  situation  in  cavities,  or 
rom  coming  in  contact  with  rocks.  The  dreissena  polymorpJia 
listorts  the  other  fresh-water  mussels  by  fastening  their  valves 
idth  its  byssus ;  and  balani  sometimes  produce  strange  protube- 
ances  on  the  back  of  the  cowry,  to  which  they  have  attached 
hemselves  when  young.* 

In  the  miocene  tertiaries  of  Asia  Minor,  Professor  Forbes 

•  In  the  British  Museum  there  is  a  helix  terrestris  (chemn.)  with  a  small 

ick  passing  through  it,  and  projecting  from  the  apex  and  unihilicus.     Mr. 

ickering  has,  in  his  collection,  a  helij;  hortenm  which  got  entangled  in  a  nut- 

elJ  when  young,  and  growing  too  large  to  escape,  had  to  entee  \;)tta\iis:?Qjck\ia» 
the  end  of  its  days. 
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discovered  whole  races  of  ntrilina,  paindiHa,  and  awJoMo^wM,  with  ., 
whirls  ribbed  or  keeled,  as  if  through  the  onhealthjr  influence  cf 
brackish  water,     l^e  fossil  periwinkles  of  the  Norwich  Ciag  an  , 
similarly  distorted,  probably  by  the  access  of  fresh-w&ter ;  paralli)  , 
cases  occur  at  the  present  day  in  the  Baltic. 

Seventd  ihelU.     Left-handed,  or  reversed  Tarieties  ci  spiial  . 
shells  have  been  met  with  in  some  of  the  very  common  spetie^ 
like  the  whelk  and  garden-mail.     £ulimu»  cUiimit  is  m  <rftai  . 
sinistral  as  deitral ;  and  a  reversed  variety  oifunu  imtiyitti*  wai   , 
more  common  than  the  normal  form  in  the  pliocene  sea.     Otha  . 
shells  are  constantly  reversed,  as  pgnda  pervena,  many  species  <rf  . 
pupa,  and  the  entire  genera,  clautilia,  eylindreUa,  piyia,  and  M>   . 
phorii.     Bivalves  less  distinctly  exhibit  variations  of  this  kind; 
but  tha  attached  valve  of  chama  has  its  umbo  turned  to  the  right 
or  left  indifferently ;  snd  of  two  specimeos  of  lueiMa  ckildreni-ia 
the  British  Museum,  one  has  the  right,  the  other  the  left  valva 
flat. 

He  colourt  ^  ihetU  are  usually  confined  to  the  surface  beneath 
the  epidermis,  and  are  secreted  by  the  border  of  the  mantle, 
which  often  exhibits  similar  tints  and  patterns  (e.  g.  roUita  tuiAt- 
lata,  fig.  73).  Occasionally  the  inner  strata  of  porcellanous  shells 
are  differently  coloured  from  the  eiterior,  and  the  makers  of  shell- 
cameos  avail  themselves  of  this  difference  to  produce  white  or 
rose-coloured  figures  on  a  dark  ground.* 

The  secretion  of  colour  by  the  mantle  depends  greatly  on  the 
action  of  light ;  shallow-water  sheUs  are,  as  a  class,  warmer  and 
brighter  coloured  than  those  from  deep  water ;  and  bivalves 
which  are  habitually  fixed  or  stationary  (like  ^ndylvt  and  peetem 
c  the  upper  valve  richly  tinted,  whilst  the  lowel 
L  most  siiiial  shells  are  dorkK 
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than  the  imder  ndes ;  but  in  iantiina  the  base  of  the  shell  is 
habitually  tamed  upwards,  and  is  deeply  dyed  with  Tidet.  Some 
colours  are  more  permanent  than  others;  the  red  spots  on  the 
taUeaa  and  tientet  are  commonly  preserved  in  tertiary  and  oolitic 
fossils,  and  even  in  one  example  (of  n.  subcostata  schl.)  from 
Bewmiaa  limestone.  Terebratula  haitata,  and  some  pectena  of 
the  carboniferous  period,  retain  their  markings;  the  ortkocerais 
aagitli^nu  of  the  Devonian  beds  has  zig-zag  bands  of  colour; 
and  a  terebratula  of  the  same  age,  from  arctic  North  America,* 
is  ornamented  with  several  rows  of  dark  red  spots. 
The  operaditm.  Most  spiral 
I    ihella  have  an  operculum,  or  lid, 

I  with  which  to  close  the  aperture 
Khen  they  withdraw  for  shelter 
I  (see  gasteropoda).  It  is  deve- 
loped on  a  particular  lobe  at  the 
(posterior  part  of  the  foot,  and 
consists  of  horny  layers,  some 
times  hardened  with  shelly  matter  (fig.  1 

It  has  been  considered  by  Adanson,  and  more  recently  by 
Mr,  Gray,  aa  the  equivalent  of  the  deitral  valve  of  the  conchifera ; 
bnt  however  similar  in  appearance,  its  anatomical  relations  are 
altf^ther  different.  In  position  it  represents  the  bystus  of  the 
bivalves  (Loven) ;  and  in  function  it  is  like  the  plug  with  which 
unattached  specimens  of  SyMo-areoclose  their  aperture.  {Forbes.) 

Homologies  of  the  sheli-X  The  shell  is  so  simple  a  structure 
tliat  its  modifications  present  few  points  for  comparison ;  but 
even  these  are  not  wholly  understood,  or  free  from  doubt.  The 
•  Presented  to  tie  British  Mnseum  bj  Sir  John  Richardson. 
+  TrochM  zitiphiatts,  &om  the  oripnal,  taken  in  Pegwell  Baj  abnodantly. 
Tbia  Bpedes  exhibits  small  tentacular  processes,  neck-lappets,  eidc-lappets, 
teataci^ar  filaments,  and  an  operculigcroua  lobe. 

J  Parts  which  correspond  in  their  real  natnre — (their  origin  and  dorelop- 
ment) — are  termtJ  homoloffoui :  those  which  agree  merely  ia  »Y5iatwi'*,  <« 
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bivalve  ahell  ma;  he  compared  to  tlLC  outer  tunic  of  the  atciditm,  > 
cut  open  and  converted  into  Beparable  Talvea.     In  the  conehi/tn  . 
this  division  of  the  mantle  is  vertical,  and  the  valves  are  right  ,, 
and  left.     In  the  hrachiopoda  the  separation  is  horizontal,  and  | 
the  valves  are  dorsal  and  ventral.     The  monomyariim  bivalves  lie  ^ 
habitually  on  one  side  (like  fke  pleuronectida  among  fishes) ;  and   . 
their  sheila,  though  reallg  right  and  left,  are  termed  "  upper"    , 
and  "  lower"  valves.     The  univalve  shell  is  the  equivalent  of  , 
ioih  valves  of  the  bivalve.     In  the  pteropoda  it  consists  of  dorsal    , 
and  ventral  plates,  comparable  with  the  valves  of  terebrattUa.     In  , 
the  ffotleropoda  it  is  equivalent  to  both  valves  of  the  conch^en   >. 
united  above.*    The  nautilus  shell  corresponds  to  that  of  the   , 
gasteropod ;  but  whilst  its  chambers  are  shadowed  forth  in  many   . 
spiral  shells,  the  aiphvncle  is  something  additional  ;*and  the  entire    . 
shell  of  the  cuttle-fish  and  argonaut')'  have  no  known  equivalent 
or  parallel  in  the  other  molluscous  classes.     The  student  might    , 
imagine  a  resemblance  in  the  shell  of  the  ortheceras  to  a  back-bone; 
but  the  true  homologue  of  the  vertebrate  skeleton  is  fonnd  in  the 
neural  and  muscular  cartilages  of  the  cephalopod;    whilst  its 
pkTntpnmone  is  but  the  rcprestntnlivc  of  Ihe  ralcnrious  axis  (or 
^laHckno-ikehlon)  of  a  coral,  such  as  amplf^cui  or  siphonopiyllis. 

Thiiperalure  and  hyberaalion.  Observations  on  the  tempera- 
ture of  the  raalluica  are  still  wauled  ;  it  is  known,  however,  to 
vary  with  the  medium  in  which  they  live,  and  to  be  sometimes  a 
degree  or  two  higher  or  lower  than  the  external  temperature;  with 
snails  (in  cool  weather),  it  is  generally  a  degree  or  two  higher. 

The  mollueca  of  temperate  and  cold   climates   are   subject  to 
_  hybsmaiim ;  during  which  state  the  heart  ceases  to  beat,  respu-a- 

lugmotiim  (fig.  12) 
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tion  is  nearly  suspended,  and  injuries  are  not  healed.  They  also 
^utivaie,  or  fall  into  a  summer  sleep  when  the  heat  is  great ;  but 
in  this  the  animal  ^functions  are  much  less  interrupted.  (Muller.) 

Reproduction  of  lost  parU.  It  appears  jfrom  the  experiments 
of  Spallanzani,  that  snails^  whose  ocular  tentacles  have  been  de- 
stroyed, reproduce  them  completely  in  a  few  weeks ;  others  have 
repeated  the  trial  with  a  like  result.  But  there  is  some  doubt 
whether  the  renewal  takes  place  if  the  brain  of  the  auimal  be 
removed  as  well  as  its  horns.  Madame  Power  has  made  similar 
observations  upon  various  marine  snails,  and  has  found  that  por- 
tions of  the  foot,  mantle,  and  tentacles,  were  renewed.  Mr. 
Hancock  states  that  the  species  of  eolia  are  apt  to  make  a  meal 
off  each  other's  brancMa,  and  that,  if  confined  in  stale  water, 
they  become  sickly  and  lose  those  organs ;  in  both  cases  they  are 
quickly  renewed  under  favourable  circumstances. 

Reproduction  by  gemmation.  The  social  and  compound  tu- 
nicaries resemble  zoophytes,  in  the  power  they  possess  of  bud- 
ding out  new  individuals,  and  thus  of  multiplying  their  commu- 
nities indefinitely,  as  the  leaves  on  a  tree.  This  gemmation  takes 
place  only  at  particular  points,  so  that  the  whole  assemblages 
are  aggregated  in  characteristic  patterns.  The  buds  of  the  social 
tunicaries  are  supported  at  first  by  their  parents,  those  of  the 
compoimd  families  by  the  general  circulation,  until  they  are  in  a 
state  to  contribute  to  the  common  weal. 

Viviparous  reproduction.  This  happens  in  a  few  species  of 
gastropods,  through  the  retention  of  the  eggs  in  the  oviduct, 
until  the  young  have  attained  a  considerable  growth.  It  also 
appears  to  take  place  in  the  acephalans,  because  their  eggs  gene- 
rally remain  within  some  part  of  the  shell  of  the  parent  until 
hatched. 

Alternate  generation.     Amongst  the  tunicaries  ari  example 

is  found  of  regulated  diversity  in  the  mode  of  reproduction.    The 

salpians  produce  long  chains  of  embryos,  which,  unless  broken 

'  by*  accident,  remain  connected  during  life ;— -each  individual  of 

these  compound  specimens  produces  solitary  young,  often  so  un- 
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like  the  parent  as  to  have  been  described  and  named  b^  natural- 
ists as  distinct  species; — these  solitary  salpiaus  again  produce 
chains  of  embryos,  like  their  grand-parents.     {CiamitM.) 

Oviparous  reproduction.  The  sexes  are  distinct  in  the  most 
highly  organised  (or  diaeioiu)  mollusca ;  they  are  united  in  the 
{monwciout)  land-snails,  pteropoda,  bracbiopods,  tunicaries,  and 
in  part  of  the  conchifers.  The  prosobranchs  pair;  but  in  the 
dicccious  acepbalans  and- cuttle-fishes,  the  spermatozoa  are  motJy 
diachai^ed  into  the  water,  and  are  inhaled  with  the  respiratory 
currents  by  the  other  sei.  The  moncecious  land-snails  require 
reciprocal  union ;  the  limndda  unite  ia  succession,  forming  float- 
ing chains. 

The  eggs  of  the  land-snaiia  are  separate,  and  protected  by  a 
shell,  which  ia  sometimes  albuminous  and  flexible,  at  others  cal- 
carious  and  brittle ;  those  of  the  fresh-water  species  are  soft, 
mucous,  and  transparent.  The  spawn  of  the  sea-snails  consists 
of  large  numbers  of  eggs,  adhering  together  in  masses,  or  spread 
out  in  the  shape  of  a  strflp  or  ribbon,  in  which  the  eggs  are  ar- 
ranged in  rows ;  this  mdaiaental  ribbon  is  sometimes  coiled  up 
spirally.  Like  a  watch-spring,-  and  attached  by  one  of  its  edges. 
~  B  es^gs  of  the  carnivo- 
gasteropods  are  in- 
cioeedin  tough  albuminous 
capsules,  each  containing 
numerous  germs; 
are  deposited  singly,  or  in 
rows,  or  agglutiniiXed  in 
grou  p3,e(iuallirigthi)parer;t 
animal  in  bulk  (fig.  70">. 
The  niii  a  mental  capsuh  s 
cut  tie -ti  ah  are  clus- 
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^  Tastsses,  eax3h  elongated  capsule  containing  30  or 
TVie  TX3La.t.exia.\  vnth  which  the  eggs  are  thus  cemented 
,  at  eiiv€i\.o"pe^,  is  secreted  by  the  nidamental  gUmd,  an 
Sax^'^'j    developed  in  the  female  gasteropods  and  cepha- 

DcoeLopmewt.  The  moUuscan  ovum  consists  of  a  coloured 
Stljitclliwr),  sxirroimded  by  albumen.  On  one  side  of  the  yolk 
i  ^^md  spot,  termed  the  germinal  vencle,  having  a  spot  or 
ittcleiu  on  its  sirrface.  This  germinal  vesicle  is  a  nucleated  cell, 
3apa\Ae  oi  producing  other  cells  like  itself;  it  is  the  essential  part 
of  the  egg,  from  which  the  embryo  is  formed ;  but  it  undergoes 
no  change  witliout  the  influence  of  the  spermatozoa.*  After  im- 
pregnation, the  germinal  vesicle,  which  then  subsides  into  the 
centre  of  the  yolk,  divides  spontaneously  into  two;  and  these 
again  divide  and  subdivide  into  smaller  and  still  smaller  globules, 
each  with  its  pellucid  centre  or  nucleus,  until  the  whole  presents 
a  uniform  granular  appearance.  The  next  step  is  the  formation 
of  a  ciliated  epithelium  on  the  surface  of  the  embryonic  mass ; 
movements  in  the  albumen  become  perceptible  in  the  vicinity  of 
the  cilia^  and  they  increase  in  strength,  until  the  embryo  begins 
to  revolve  in  the  surrounding  fluid.f 

•  No  instance  of  **  partheno-genesis"  is  known  among  the  molltisca ;  the 
most  "  equivocal "  case  on  record  is  that  related  by  Mr.  Gaskoin-  A  speci- 
men of  Aelir  lactea,  MiilL,  from  the  South  of  Europe,  after  being  two  years 
in  his  cahinet,  was  discovered  to  be  still  living ;  and  on  being  removed  to  a 
plant-case  it  revived,  and  six  weeks  afterwards  had  produced  twenty  young 
onesl 

t  According  to  the  observations  of  Professor  Loven  (on  certain  bivalve 
mollusca),  the  ova  are  excluded  immediately  after  the  inhalation  of  the  sper- 
matozoa, and  apparently  from  their  influence;  but  impregnation  does  not 
take  place  within  the  ovary  itself.  The  spermatozoa  of  cardium  pygmaum 
were  distinctly  seen  to  penetrate,  in  succession,  the  outer  envelopes  of  the  ova, 
and  arrive  at  the  vitellus,  when  they  disappeared.  "With  respect  to  the  **  ger- 
minal vesicle ;"  according  to  Barry,  it  first  approaches  the  inner  surface  of 
the  vitelline  membrane,  in  order  to  receive  the  influence  of  the  spermatozoa ; 
it  then  retires  to  the  centre  of  the  yolk,  and  undergoes  a  series  of  sponta- 
neous sabdivisions.     In  M.  Loven's  account,  it  is  said  to  "burst'*  and  par- 
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Up  to  this  point  nearly  the  same  appearances  are  presented 
by  the  eggs  of  all  classes  of  animals, — they  manifest,  so  far,  a 
complete  "  unity  of  organization."  In  the  aest  stage,  the  de- 
velopment of  an  organ,  fringed  with  stronger  cilia,  and  serving 
both  for  locomotion  and  reBpiiation,  shews  that  the  embryo  is 
a  moUvtcoiu  animal;  and  the  changes  which  follow  soon  point 
out  the  particular  cIm»  to  which  it  belongs.  The  rudimentary 
head  is  early  distinguishable,  by  the  hkclt  eye-specks ;  and  the 
heart,  by  its  pulsations.  The  digestive  and  other  organs  are  first 
"  sketched  out,"  then  become  more  distinct,  and  are  seen  to  be 
covered  with  a  transparent  shell,  By  this  time  the  embryo  is 
able  to  move  by  its  own  muscular  contractions,  and  to  swallow 
food;  is  is  therefore  "  hatched,"  or  escapes  from  the  e^. 

The  embryo  tunicary  quits  the  e^  in  the  cloacal  cavity  of  its 
parent,  and  is  at  this  time  provided  with  a  swimming  instrument, 
like  the  tail  of  the  tadpole,  and  with  processes  by  which  it  attaches 
itself  as  soon  as  it  finds  a  suitable  situation. 

The  young  bivalves  also  are  hatched  before  they  leave  their 
parent,  either  in  the  gill  cavity  or  in  a  spedal  sac 
attached  to  the  gills  (as  in  cyclaa),  or  in  the  in- 
terspaces of  the  external  branchial  laminee  (as  in 
umo)  At  first  they  have  a  swimming  disk,  fringed 
with  long  cilia,  and  armed  with  a  slender  ten- 
tacular£lament{/oy«WMni).  At  a  later  period  this 
disk  disappears  progressively,  as  the  labial  palpi 
are  developed ;  and  they  acquire  a  foot,  and  with 
it  the  power  of  spinning  a  byssus.      They  now 


tiallf  diBBolve,  wMlat  tlie  r% 


n  the  ovsry,  and  brfore  impr^Tiatioii ; 
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liave  a  pair  of  eyes,  sitoated  near  the  labial  tentacles  (fig.  30*, «), 
which  are  lost  at  a  furthei  stage,  or  replaced  by  unmerous  ru- 
dimeatary  organs  placed  more  favonrably  for  visioii,  on  the  bor* 
der  of  the  mantle. 

Most  of  the  aquatic  gatleropoda  are  very  minute  when 
hatched,  and  they  eat«r  life  niLdcr  the  same  form, — that  whidi 


has  been  already  referred  to  as  permanently  characteriBtic  of  the 
pteropoda.     (Fig.  60.) 

The  Fidmomfera  and  Cephalopoda  produce  lai^  ^^>  con- 


■  Jig.  30  *.  Fry  of  wytiha  edulit,  after  Ixnta.  g,  eye ;  ^,  nuditory 
rtpsnle  -,  1 1,  labial  teuUcles ;  t  i,  tbe  shimacli ;  h,  bisDchiiE ;  h,  heart ;  e, 
Tent ;  f,  liver ;  r,  renal  organ ;  a,  anteriDT  adductor ;  J,  posterior  addaetor  \ 
f,  foot.  The  arrom  indicate  the  inenrreDt  and  excnirent  apeuinga ;  between 
which  the  margiiu  of  the  mmtte  are  united  in  the  fr;. 
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tuning  safficient  nutriment  to  support  the  emiryo  until  it  has 
attained  considerable  size  and  development ; 
thus,  the  newly-born  cuttle-fiah  has  a  shell 
half  an  inch  long,  consisting  of  several 
layers,  and  the  buhmiis  ovattta  baa  a  ahell 
an  inch  in  length  when  hatched.  (Fig.  31.) 
These  are  said  to  undergo  no  transforma- 
tion, because  their  larval  stage  is  concealed 
in  the  egg.  The  embryonic  development 
of  the  cuttle-fishes  has  not  been  observed ; 
t  is  probable  that  thej  would  reveal  more 
nurious  changes  than  occur  in  any  other  class. 

The  researches  of  Jokn  Sunier-\  into  the  embryonic  condi- 
tion of  animals,  led  him  to  the  conclusion  that  each  atage  in  the 
development  of  the  highest  animals  corresponded  to  \^\e  perma- 
nent form  of  some  one  of  the  inferior  orders.  This  grand  gene- 
ralisntion  haa  since  been  more  exactly  defined  and  established  by 
a  larger  induction  of  facts,  some  of  which  we  have  already  de- 
scribed, and  may  now  be  stated  thus : — 

In  the  earliest  period  of  existence  all  animals  display  one 
uniform  condition ;  but  after  the  first  appearance  of  special  de- 
velopment, uniformity  is  only  met  with  amongst  the  members  of 
the  same  primary  division,  and  with  each  succeeding  step  it  is 
more  and  more  restricted.  From  that  first  step,  the  members 
of  each  primary  group  assume  forms  and  pass  through  phases 
which  have  no  parallels,  except  in  the  division  to  which  each 
belongs.  The  mammal  exhibits  no  Ukeness,  at  any  period,  to 
the  adult  mollusk,  the  insect,  or  the  star-fish ;  but  only  to  the 
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ovarian  stage  of  the  invertebrata,  and  to  more  advanced  stages 
of  the  classes  fonned  upon  its  own  type.  And  so  also  with  the 
highest  organized  moUusca ;  after  their  first  stage  they  resemble 
the  simpler  orders  of  their  own  sub-kingdom,  but  not  those  of 
any  other  group. 

These  are  the  views  of  Professor  Owen — the  successor  of 
Hunter — ^by  whom  it  has  been  most  clearly  shewn  and  stead- 
fastly maintained,  that  the  "  unity  of  organization"  manifested 
by  the  animal  world  results  from  the  design  of  a  Supreme 
Intelligence,  and  cannot  be  ascribed  to  the  operation  of  a  me- 
chanical "  law." 


Chapter  V. 
CLASSIFICATION. 


The  objects  of  classification  are,  first,  the  convenient  and  intel- 
ligible arrangement  of  the  species;*  and,  secondly,  to  afford  a 
summary,  or  condensefl  exposition,  of  aU  that  is  known  respect- 
ing their  structure  and  relations. 

In  studying  the  shell -fish,  we  find  resemblances  of  two 
kinds.  First,  agreements  of  structure,  form,  and  habits ;  and, 
secondly,  resemblances  of  form  and  liabits  without  agreement  of 
structure.  The  first  are  termed  relations  of  affinity;  the  second 
of  analogy. 

Affinities  may  be  near,  or  remote.  There  is  some  amount  of 
affinity  common  to  aU  animals ;  but,  like  relationships  amongst 
men,  they  are  recognized  only  when  tolerably  close.  Resem- 
blances of  structure  which  subsist  from  a  very  early  age  are  pre- 
sumed to  imply  original  relationship;  they  have  been  termed 

♦  At  least  12,000l  recent,  and  15,000  fossil  species  of  molluscous  animals 
are  known. 


iHyViL   01   THE   IIOLLCSCA. 

netic  (or  kittoloffkal),  and  are  of  the  highest  importaDce. 
hoae  which  are  superinduced  at  a  later  period,  ore  of  less  con- 

«quence. 

Analmfie*.  Modifications  relating  onl;  to  peculiar  habits 
are  called  adaptive;  or  Uleoiogieal,  from  their  lelation  to  final 
reuses.*  &  second  class  of  analt^cal  resemblances  are  ptireLj 
external  and  illusive;  they  have  been  termed  Mtnute  {Strick- 
land), and,  by  their  Erequency,  almost  justify  the  notion  that  a 
certain  set  of  forms  and  cobors  are  repeated,  or  represented  in 
every  class  and  family.  In  sU  artificial  arrangements,  these  mi- 
metic resemblances  have  led  to  the  association  of  widely  dif* 
fcrent  animals  in  tbe  same  groups.f  Particular  fomas  are  also 
represented  geographically}  and  geoi<^cally,5  as  well  as  sys- 
tematically. 

In  all  attempts  to  characterise  groups  of  animals,  we  find, 
that  in  advancing  from  the  smaller  to  the  larger  combinations, 
many  of  the  most  obvious  external  features  become  of  less  avail, 
and  we  are  compeUed  to  seet  for  more  constant  and  comprehen- 
sive signs  in  the  phases  of  embryonic  development,  and  the  con- 
dition of  the  circulating,  respiratory,  and  nervous  systems. 

Specie!.  All  the  specimens,  or  individyala,  which  are  so  much 
alike  that  we  may  reasonably  believe  them  to  have  descended 
from  a  common  stock,  constitute  a  gpeciet.  It  is  a  particular 
provision  for  preventing  the  blending  of  species,  that  kybridi  are 
always  barren ;  and  it  is  certain,  in  the  case  of  shells,  that  a 
great  many  kinds  have  not  changed  in  form,  from  the  tertiary 

•  yiir  cYainjilc,  lip  paper  riautilns,  fiiim  ils  resdmUauce  to  cnnnaria,  wn 
to  be  the  shtll  of  a  niiclcobrBnchc,  pBraaitically  octupied  bj  Ihc 


I 
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period  to  the  present  day, — a  lapse  of  many  thousand  years, — 
and  through  countless  generations.     When  individuals  of  the 
same  brood  differ  in  any  respect,  they  are  termed  varieties;  for 
example,  one  may  be  more  exposed  to  the  light,  and  become 
brighter  coloured ;  or  it  may  find  more  abundant  food,  and  grow 
larger  than  the  rest.     Should  these  peculiarities  become  perma- 
nqnt  at  any  place,  or  period, — should  all  the  specimens  on  a 
particular  island  or  mountain,  or  in  one  sea,  or  geological  forma- 
tion, differ  from  those  found  elsewhere,— -such  permanent  variety 
is  termed  a  race;  just  as,  in  the  human  species,  there  are  white 
and  coloured  races.     The  species  of  some  genera  are  less  subject 
to  variation  than  others ;  the  nucuUsy  for  example,  although  very 
numerous,  are  always  distinguishable  by  good  characters.    Other 
genera,  like  ammoniieSj  terebraiula,  and  UUina^  present  a  most 
perplexing  amount  of  variation,  resulting  from  age,  sex,  supply 
of  food,  variety  of  depth,  and  of  saltness  in  the  water.     And 
further,  whilst  in  some  genera  every  possible  variety  of  form 
seems  to  have  been  called  into  existence,  in  others  only  a  few, 
strikingly  distinct  forms,. are  known. 

Genera  are  groups  of  species,  related  by  conmiunity  of  struc- 
ture in  all  essential  respects.  The  genera  of  bivalves  have  been 
characterised  by  the  number  and  position  of  their  hinge-teeth ; 
those  of  the  spiral  univalves,  by  the  form  of  their  apertures; 
but  these  technical  characters  are  only  valuable  so  far  as  they 
indicate  differences  in  the  animals  themselves. 

Families  are  groups  of  genera,  which  agree  in  some  more 
general  characters  than  those  which  unite  species  into  genera. 
Those  which  we  have  employed  are  mostly  modifications  of  the 
artificial  families  framed  by  Lamarck,  a  plan  which  seemed  more 
desirable,  in  the  present  state  of  our  knowledge,  than  a  subdi- 
vision into  very  numerous  families,  without  assignable  characters. 
The  orders  and  classes  pf  mollusca  have  already  been  referred 
to ;  those  now  in  use  are  all  extremely  natural. 

It  has  been  sometimes  asserted  that  these  gtoxr^^  ^^  qt^ 
BcientiGc  contrivances,  and  do  not  really  exist  in  Ti«to^\\s>x\ 
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this  is  a  Mse  aa  well  as  a  degrading  view  of  the  matter.  TW^c 
labours  of  the  most  eminent  systematists  have  been  directed  ttfij 
the  discovery  of  the  subordinate  valae  of  the  characters  dertT'Y. 
able  from  every  part  of  the  animal  organization ;  and,  as  far  al- 
their  information  enabled  them,  they  have  made  their  systems 
espreaaive  "  of  all  the  highest  facts,,  or  generaliBattons,  in  natural 
history."     (Owes.) 

M.  Milne  Edwards  has  remarked,  that  the  actual  appearance 
of  the  animal  kingdom  ia  not  like  a  well-regulated  army,  but 
h'ke  the  starry  heavens,  over  which  constellations  of  various  mag- 
nitude are  scattered,  with  here  and  there  a  solitary  star  which 
cannot  be  included  in  any  neighbouring  group. 

This  is  exceedingly  true;  we  cannot  eipect  our  systematic  "^ 
groups  to  have  equal  numerical  values,"  but  they  ought  to  be  of  "^ 
equal  structural  importance;  and  they  will  thus  possess  a  sjna-  ' 
metry  of  order,  which  is  superior  to  mere  numerical  regularity. 

All  the  most  philosophic  naturalists  have  entertaioed  a  belief 
that  the  development  of  animal'  forms  lias  proceeded  upon  some 
regular  plan,  and  have  directed  their  researches  to  the  discovery  ,' 
of  that  "  reflection  of  the  divine  mind."  Some  have  fancied  ■ 
that  they  have  discovered  it  in  a  mystic  number,  and  have  ac-  .' 
uordingly  converted  all  the  groups  inlo^/ioen.f  We  do  not  under-  , 
value  these  spei^ulations,  yet  we  think  it  better  to  describe  things  '. 
so  far  only  as  we  know  them. 

Great  difficulty  has  always  been  found  in  placing  groups 
according  to  their  affinities.  Tlis  cannot  be  elfected  iu — tlie 
way  in  which  we  are  compelled  to  describe  them — a  single  series ; 
for  each  group  is  related  to  aU  the  ri:st ;  and  ii'  we  esteud  the 


KOMBNCLATURB.  59 

ment  on  a  plane  surface  would  fail,  for  the  affinities  radiate  in 
all  directions,  and  the  "  net-work"  to  which  Fabricius  likened 
them,  is  as  insufficient  a  comparison  as  the  "  chain"  of  older 
writers.* 


Chapter  VI. 

NOMENCLATUEE. 

The  practice  of  using  two  names — generic  and  specific — for 
each  animal,  or  plant,  originated  with  Linnajus;  therefore  no 
scientific  names  date  further  back  than  his  works.  In  the  con- 
struction of  these  names,  the  Greek  and  Latin  languages  are 
preferred,  by  the  common  consent  of  all  countries. 

Synonyms.  It  often  happens  that  a  species  is  named,  or  a 
genus  established,  by  more  than  one  person,  at  different  times, 
and  in  ignorance  of  each  other's  labours.  Such  duplicate  names 
are  called  synonyms ;  they  have  multiplied  amazingly  of  late, 
and  are  a  stumbling-block  and  an  opprobium  in  all  branches  of 
natural  history. f 

♦  The  quinary  arrangement  of  the  molluscous  classes  reminds  us  of  the 
eastern  emblem  of  eternity — the  serpent  holding  its  tail  in  its  mouth. 
The  following  diagram  is  offered  as  an  improved  circular  system : — 

[Fishes.] 
Bi-brauchiata. 
Nucleo-  Tetra- 

Opistho-         3s^        Proso- 
Aporo-  ^"V"^       Pulmo- 

Pallio-  Lamelli- 

Hetero-branchiata. 
[Zoophytes.] 
t  In  Pfeiffer's  Monograph  of  the  Helicida,  a  family  containing  seventeen 
genera,  no  leas  than  S30  generic  synonyms  are  enUTOCtaled  •,  \.o^i\i\?>\\%\.,\^\. 
Albers,  of  Berlin,  has  lately  added  another  hundred  o[  to  o^\v  VQNCVi\ivQ>\v\ 
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One  very  commoii  estuaiy  shell  r^oices  in  the  following 
Tiriety  of  titles: — 

Scrobicolaria  piperita  (Omelin  ap). 

Trigonella  plana  (Da  Cotta). 

Mactra  Listen  (Aw!£). 

MyaHispauica  {ChemHitz). 

Vernis  borealia  (Pennaal). 

Lutraria  compresaa  (Lamarck). 

Arenaria  plana  {Megerle). 
As  regards  ^ecijic  names,  the  earliest  ought  certainly  to  be 
adopted, — with,  howerer,  the  following  exceptions ; — 

1.  MS.  names;  which  are  only  admitted  by  courtesy. 

2.  Names  given  by  writers  antecedent  to  Linnseus. 

3.  Names  nnaccompanied  by  a  description  or  figure. 

4.  Barbarisms ;  or  names  inTolving  error  or  absurdity,* 

It  is  also  Tery  desirable  that  names  having  a  general  (Eu- 
ropean) acceptation,  should  not  be  changed,  on  the  discovery  of 
earlier  names  in  obscure  publications. 

With  respect  to  gmera, — those  who  believe  in  their  real  ex- 
istence, as  "  ideas  of  the  creating  mind,"  will  be  disposed  to  set 
aside  many  random  appellations,  given  to  particular  shells  with- 
out any  clear  enunciation  of  their  characters ;  and  to  adopt  later 
names,  if  bestowed  with  an  accurate  perception  of  the  grounds 
which  entitle  them  to  generic  distinotion.f 

Authority  for  tpec^  name*.  The  multiplication  of  syno- 
nyms havbg  made  it  desirable  to  place  the  authority  after  each 

*  Thin  anl^ect  was  inveBtigated.  and  reported  opon,  b;  a  committee  of  the 
British  AnociBtioii,  in  1842 ;  hat  the  report  was  uot  Bnfficieatl;  drcolated. 
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name,  another  source  of  evil  has  arisen ;  for  several  naturalists 
(fancying  that  the  genus-maker,  and  not  the  spedeS'tnaker,  should 
e^joy  this  privilege)  have  altered  or  divided  almost  every  genus, 
and  placed  their  signatiures  as  the  authorities  for  names  given 
half  a  century  or  a  century  before,  by  LiNN-ffiUs  or  Beuguiebe.* 
British  naturalists  have  disowned  this  practice,  and  agreed  to 
distinguish,  by  the  addition  of  *'  sp.,"  the  authorities  for  those 
specific  names  whose  generic  appellations  have  been  changed. 

Types,  The  type  of  each  genus  should  be  that  species  in 
which  the  characters  of  its  group  are  best  exhibited,  and  most 
evenly  balanced.  {Water house,)  It  has,  however,  been  cus- 
tomary to  take  as  the  type,  that  species  which  the  genus-maker 
placed  first  on  his  list ;  although  by  so  doing  there  is  risk  of 
adopting  an  aberrant  form,  or  one  which  very  feebly  represents 
the  group,  of  which  it  is  an  obscure  member. 

*  The  authorities  appended  to  specific  names,  are  supposed  to  indicate  an 
amount  of  work  done  in  the  determination  and  description  of  the  species ; 
when,  therefore,  the  real  author's  name  is  suppressed,  and  a  spurious  one 
substituted,  the  case  looks  very  like  an  attempt  to  obtain  credit  under  false 
pretences. 


ABBREVUTIONS. 


Etym.,  etymology.     Syn.,  synonym.    Biatr.y  distribution. 

M.S.,  manus(ript,  i.  e.,  unpublished. 

Sp.,  species.    Brit.  M.,  (in  the)  British  Museum. 

Distr.,  Norway — New  Zealand ;  including  all  intermediate  seas. 

Fossil,  lias — chalk ;  implies  that  the  genus  existed  in  these,  and  all  inter- 
vening strata.  Chalk  — ;  means  that  the  genus  commenced  in  the 
chalk,  and  has  existed  ever  since. 

Depth  \  —  50  fins. ;  genus  found  at  all  depths  between  low-water  and  50 
fieithoms.    A  fathom  is  six  feet. 

\  one-fourth  the  real  size ;  \  magnified  four  times. 
Lot.,  breadth.    Long,,  length.    Alt.t  height  or  thickness. 
Vne.,  (uncia)  an  inch.    lAn.,  (linea)  a  line,  the  ^^  of  an  inch. 
MiU.,  millimetre,  the  twenty-fifth  part  of  an  inch. 


MANUAL  OF  THE  MOLLUSCA. 


CUSS  r.     CEPHALOPODA. 

Tbc  cutUe-flelieB,  thon^  eiduded  bj  dealers  fram.  tbe  list  of  sbell-fiBh,  m 
tbs  most  remarkable,  and,  rigbtl;  coiuidered,  tbe  nio«t  intereetlDg  of  an;; 
vrfailst  tbeir  relatives,  the  aaulili  and  ammasites,  are  amzmtched  for  tbe  lym- 
mcti;  and  Koadroui  archtlecture  of  Ibeir  pearl;  shell). 

The  principal  locomotive  oi^na  of  tbe  cephalopoda,  are  attacled  to  the 
head,  in  tbe  form  of  muscular  armi  or  tentaclea  ;*  in  addition  to  which,  manj 
have  lins ;  and  all  can  propel  themselves  bj  the  forcible  eipulaion  of  waler 
from  llieir  respirator;  chamber. 

Unlike  most  of  tbe  molliuca,  the;  are  ^mmetrical  animals,  having  their 
[i^ht  and  left  sides  equal];  developed  ;  and  their  shell  is  neuall;  stniiglit.  Or 
coiled  in  a  vertical  plane.  The  nautilus  and  argonant  alone  (of  the  living 
Irihea}  have  eitemal  shells;  the  rest  are  termed  "naked  cephalopoda,"  be- 
cause the  ihell  is  internal.  The;  have  poirerful  jaws,  acting  verticall;,  like 
tbe  mandibles  of  birds  j  the  tongue  is  Isr^  and  flesh;,  and  part  of  \ii  anrbce 
is  sentient,  ithilet  the  rest  is  anoed  with  recurved  spines;  their  e;es  arekrg^ 
and  placed  on  the  sides  of  the  heed ;  their  senses  appear  to  be  ver;  acnls. 
AH  are  marine ;  and  predator;.  Uving  on  shell-fiah,  crabs,  and  fishes. 

The  nervous  s;stem  is  more  concentrated  than  in  the  other  mellutca: 
and  the  brain  is  protected  b;  a  cartilage.  The  respirator;  organs  consist  of 
two  or  four  plume-like  gills,  placed  9;niniclricall;  on  tbe  sides  of  tbe  body, 
in  a  large  branchial  cavit;,  opening  forwards  on  the  under^  side  of  the  head  ; 
in  the  middle  of  this  openiug  is  placed  the  liphoa  or  ftaael.  The  seies  are 
alwa;s  distinct ;  bnt  the  males  are  mnch  less  numerous  than  the  females,  and 
in  man;  species,  at  present  unknown.  The;  are  divided  into  two  orden,  the 
names  of  which  are  derived  from  the  niuuber  of  the  JronEJi*. 
ORDER  1.    DiBBANCEUTA,  Owen. 

Jnimal  swimming  ;  naked.    Bead  dishnct.    Sfet  aaait,  prominent. 
1.,  lig.  21.     Jrnij  b  or   10,  provided  with  suckers. 
■  of  >,« 
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nished  with  mascnlar  ventricles ;  ink-gland  always  present ;  parietes  of  the 
funnel  entire. 

Shell  internal  (except  in  argonauta),  homy  or  shelly,  with  or  withont 
air-chambers. 

The  typical  forms  of  the  cuttle-fishes  were  well  described  by  Aristotle,  and 
have  been  repeatedly  examined  by  modern  naturalists ;  yet,  until  Professor 
Owen  demonstrated  the  existence  of  a  second  order  of  cephalopods,  departing 
from  all  the  abovementioned  characters,  it  was  not  clearly  understood  how 
inseparably  the  organisation  of  the  cuttle-fishes  was  connected  with  their  con- 
dition as  swimming  mollusca,  breathing  by  two  gills. 

The  characters  which  co-exist  with  the  two  gills,  are  the  internal  ru- 
dimentary shell,  and  the  substitution  of  other  means  of  escape  and  defence, 
than  those  which  an  external  shell  would  have  afforded  ;  viz. :  powerful  arms, 
furnished  with  suckers ;  the  secretion  of  an  inky  fluid,  with  which  to  cloud 
the  water  and  conceal  retreat ;  more  perfect  organs  of  vision  ;  and  super- 
added branchial  hearts,  which  render  the  circulation  more  vigorous.* 

The  suckers  {antlia  or  acetadula),  form  a  single  or  double  series,  on  the 
inner  surface  of  the  arms.  From  the  margin  of  each  cup,  the  muscular  fibres 
converge  to  the  centre,  where  they  leave  a  circular  cavity,  occupied  by  a  soft 
caruncle,  rising  from  it  like  the  piston  of  a  syringe,  and  capable  of  retraction 
when  the  sucker  is  applied  to  any  surface.  So  perfect  is  this  mechanism  for 
effecting  adhesion,  that  while  the  muscular  fibres  continue  retracted,  it  is 
easier  to  tear  away  the  limb  than  to  detach  it  from  its  hold.f  In  the  decapods, 
the  base  of  the  piston  is  surrounded  by  a  horny  deutated  hoop  ;  which  in  the 
oncinated  calamaries,  is  folded,  and  produced  into  a  long  sharp  claw. 

The  ink-bag  (fig.  33),  is  tough  and  fibrous,  with  a  thin  silvery  outer 
coat ;  it  discharges  its  contents  through  a  duct  which  opens  near  the  base  of 
the  funnel.  The  ink  was  formerly  used  for  writing  {Cicero),  and  in  the  pre- 
paration of  sqjia  ;X  and  from  its  indestructible  nature,  is  often  found  in  a 
fossil  state. 

♦  In  a  few  species,  which  have  no  fins,  the  arms  are  webbed.  In  the  only  kind 
which  has  an  external  shelJ,  it  is  confined  to  the  female  sex,  and  is  secreted  by  the 
membranes  of  the  arms.  It  is  now  quite  certain  that  such  shells  as  those  of  the  fossil 
ammonites  and  orthocerata  would  be  incompatible  with  dibr  anchiate  organization. 

t  "  The  complex,  irritable  mechanism,  of  all  these  suckers,  is  under  the  complete 
control  of  the  animal.  Mr.  Broderip  informs  me  that  he  has  attempted,  with  a  hand- 
net,  to  catch  an  octopus  that  was  floating  by.  with  its  long  and  flexible  arms  entwined 
round  a  fish,  which  it  was  tearing  with  its  sharp  hawk's  bill ;  it  allowed  the  net  to  ap- 
proach within  a  short  distance  before  it  relinquished  its  prey,  when,  in  an  instant,  it 
relaxed  its  thousand  suckers,  exploded  its  inky  ammunition,  and  rapidly  retreated 
under  cover  of  the  cloud  which  it  had  occasioned,  by  rapid  and  vigorous  strokes  of  its 
circular  web."    \Omen.) 

X  luJian  ink  and  sepia  are  now  made  of  lamp-smoke,  or  of  prepared  charcoal. 
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The  Ma  of  the  naked  cephalopoci*  i>  lemirkable  for  iti  Tirioulj  ootoand 
leaicles,  ot  pigneDt-cells.  In  lepia  the;  ue  black  and  browii ;  in  the  cakauoy, 
yellow,  red,  and  biowD ;  and  in  the  argonaut,  uid  wme  oetofoit,  then  an 
blue  eella  beaidea.  These  cells  alternatelj  oontract  snd  expand,  by  which  the 
eolonring  matter  u  condensed  oi  dispened,  or  periuqit  driven  Into  the  deeper 
part  of  the  sldn.  The  colour  sanunulate*,  like  sblnsh,  when  the  skin  is  ini- 
tated,  even  several  honrs  after  separation  &oni  the  body.  Dniiag  life,  tkets 
changes  are  under  the  coatrol  of  lie  Uliraal,  and  give  it  the  power  of  chang- 
ing its  hne,  like  the  chameleon.  In  fresh  specimens,  the  t^eroiie  plate$  of 
the  ejm  have  a  pearly  lustre ;  they  are  sometimes  preaerved  in  a  fossil  state. 

The  aqui/erout  pom  are  gituBted  On  the  back  and  (idea  of  the  head,  on 
the  arms  (iraeAiai),  or  at  their  bases  (buccal  pora). 

The  mantle  is  nsnslly  coouected  with  the  back  of  the  head  by  a  broad 
("nvektd")  miucaUr  band;  bnt  its  msrgin  is  sometimes  free  sll  round,  and 
it  is  supported  only  by  cartilaginons  ridges,  Siting  into  corresponding  grootea,* 
and  allowing  cQnsidcmble  Eieedom  of  motion. 

The  enttle-fiehes  are  noctDmal,  or  crepuscular  »nlm«l«,  concealing  them- 
mIvcb  during  the  day,  or  retiring  to  a  lower  rt^on  of  the  water.  Tbef  in- 
habit every  tone,  and  are  met  with  eqnally  near  the  shore,  and  in  the  open 
sea,  hundreds  uf  miles  from  laud.  Hey  attain  occasionally  a  moch  greater 
■iie  than  any  otfaer  moUusca.  MH.  Qnoy  and  Gaimard  fomid  a  itaii  cnttle- 
fish  in  the  Atlantic,  under  the  equator,  which  must  have  wcdghed  2  cwt.  when 
perfect ;  it  was  floating  on  the  snrfoee,  and  was  parti;  devoured  by  mrda. 
Banks  and  Solander,  also  met  wiUi  one  under  similar  circumstances,  in  the 
Pacific,  whieh  was  estimated  to  have  measured  sii  feet  in  length.  (Om«.> 
llie  arms  of  the  octopode  are  sometimes  two  feet  long.f  From  their  habits, 
it  is  difficult  to  capture  samo  species  ilive,  but  tbey  are  frequently  obtained, 
uninjured,  &om  the  stomachs  of  dolphins,  and  other  fishes  which  prey  upon 

SECTION  A.  OcTOPODi. 
Jmu  8;  suckers  sessile.  jy««  Sted,  tneqnhle  of  rotatiuu.  Bo^ 
BDited  to  the  head  by  b  bread  cervical  band.  JSraicAiai  chamber  divided 
lon^tiidinally  by  a  muscular' jnrtition.  Oviduct  double;  no  diatincl  Dida- 
inental  glnud,  Slitll  citcrnaL  Dud  onc-eellcd  {mrmo-lhalo'iiaia),  or  internal 
aud  nidimentarv , 

c  typical  cuttlc-fialiea  in  having  only  eight 
re  round,  and  they  sel- 
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dom  have  fins.  They  are  the  most  eccentric  or  "  ahenant"  mollusks,  snpe- 
rior  in  organization  to  all  the  rest,  hut  manifesting  some  remarkable  and 
unexpected  analogies  with  the  lowest  classes  of  animals. 

The  males  of  some  species  of  octopus  and  eledone,  are  similar  to  the  fie- 
males,  bat  are  comparatively  scarce.  Only  the  females  of  many  others  are 
known,  and  every  specimen  of  the  argonaut  hitherto  examined  (amounting  to 
many  hundreds),  has  been  of  that  sex.  Br.  Albert  KoUiker  has  suggested 
that  the  real  males  of  the  argonaut,  and  also  of  octopus  gramdatut  and 
tremodopus  violaeeus  are  the  hectocotyles,  previously  mistaken  for  parasitic 
worms. 

The  hectocoiyle  of  octopus  granulaius  was  described  by  Cuvier,*  who  ob- 
tained several  specimens  from  octopods  captured  in  the  Mediterranean.  It  is 
five  inches  in  length,  and  resembles  a  detached  arm  of  the  octopus,  its  under 
Borfiace  being  bordered  with  40  or  50  pairs  of  alternate  suckers. 

The  hectocotyle  of  tremoctopus  was  discovered  by  Dr.  Kolliker,  at  Messina, 
in  1842,  adhering  to  the  interior  of  the  gill-chamber  and  funnel  of  the 
pouipe ;  it  is  represented  in  PI.  I.,  fig.  3.  The  body  is  worm-like,  with  two 
rows  of  suckers  on  the  ventral  surface,  and  an  oval  appendage  at  the  posterior 
end.  The  anterior  part  of  the  back  is  fringed  with  a  double  series  of  bran- 
chial filaments  (250  on  each  side).  Between  the  branchise  are  two  rows  of 
brown  or  violet  spoiSy  like  the  pigment  cells  of  the  tremoctopus.  The  suckers 
(40  on  each  side)  closely  resemble  those  of  the  tremoctoptts,  in  miniature. 
Betweien  the  suckers  are  four  or  five  series  of  pores,  the  openings  of  minute 
canals,  passing  into  the  abdominal  cavity.  The  mouth  is  at  the  anterior 
extremity^  and  is  minute  and  simple;  the  alimentary  canal  runs  straight 
through  the  body,  nearly  filling  it.  The  heart  is  in  the  middle  of  the  back, 
between  the  branchise  \  it  consists  of  an  auricle  and  a  ventricle,  and  gives 
origin  to  two  large  vessels.  There  is  also  an  artery  and  vein  on  each  side, 
giving  branches  to  the  branchial  filaments.  A  nerve  extends  along  the  in- 
testine, and  one  ganglion  has  been  observed.  The  oval  sac  incloses  a  small 
bat  very  long  convoluted  tube,  ending  in  a  muscular  vas  deferens;  it  contains 
innumerable  spermatozoa. 

The  hectocotyle  of  the  argonaut  was  discovered  by  Chic^e^  who  considered 
it  a  parasitic  worm,  and  described  it  under  the  name  of  tricIiocephaJus  aceta- 
hularis ;  it  was  again  described  by  Costa,^  who  regarded  it  as  "a  spermato- 
phore  of  singular  shape ;"  and  lastly  by  Dr.  Kolliker.  J 

It  is  similar  in  form  to  the  others,  but  is  only  seven  lines  in  length,  and 
has  a  filiform  appendage  in  front,  six  lines  long.    It  has  two  rows  of  alternate 

«  An.  Sc.  Nat.  I  Series,  t.  18.  p.  147.    1829. 
t  An.  Sc.  Nat.  2  Series,  7.  p.  173. 

t  Lin.  Trans.  Vol.  20,  pt.  1,  p.  9;  and  in  his  own  zootomical  bericMe,  where  it  is 
figured. 
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tuetert,  4G  on  each  ude;   but  no  brcmekia  \  the  skin  eonl 
dumgeable  spots  of  red  or  violet,  tike  that  of  the  argoiiuit.* 

Aecording  hi  tha  obeervations  of  Madame  Power,  "  the  newlj  hatdwl 
aryonaiU  haa  no  Bhell,  and  is  qnite  imlilie  what  it  nRerwarda  becomes ;  it  N  • 
MMt  oi  little  wonn,  having  two  rows  of  auckera  along  its  length,  with  a  fiK-  ■ 
farm  appendageat  one  eitremitj, and  a  amallsweUingBt  the  other.  Itm^U 
be  aipposed  to  repreeent  an  txtremeli/  tmall  ireciial  appendage,  &Offl  which 
the  other  parts  were  afterwarda  to  be  developed."'!'  {EitHier.) 
FAMILY  I.    ARGONAOTID*. 

Jional  ama  (of  the  female)  webbed  at  the  eitrcmity,  secreUng  a  lynuns- 
tlical  involuted  shell.  MantU  supported  in  front  b;  a  sii^le  ridge  on  the 
funnel. 

Genna  Aboohavta,  Lin.    Argonaut  or.paper  sailor. 

Etgrwlogg,  argomaUai,  aaiiora  of  the  ship  Argo. 

Sjfaani/sa,  ocjthoe  (Rafinesqne).    Nautilus  (AriatoUe  and  Fliuy). 

Etimfle,  A.  hians,  Soland,  pL  II.,  Eg.  1.    China. 


Fig.  M.  Argimala  argit  L.  taintminsA 
Tbaiiell  of  the  ai^nant  is  thin  and  tranalueent;  it  ia  not  moulded  on 
the  bodjr  of  the  animal,  nor  is  it  attaehed  b;  shell-mnacles ;  and  the  unoccu- 
pied hoUow  of  the  epire  serves  as  a  receptacle  fbr  the  minute  cluatasd  egg*. 
The  u^naut  site  in  its  boat  with  its  siphon  Inmed  towarda  the  keel,}  and  iti 
sail-shaped  (dorsal)  anus  closely  applied  to  the  eidce  of  the  shell,  is  in  fig.  S3, 
wbeie,  however,  they  are  repreaented  as  partially  «iUidrawn,  in  order  to  Shan 
the  margin  of  the  i^iertare.     It  awima  only  by  qecUng  water  from  its  Am-    , 
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nd,  and  crawls  in  a  reversed  position,  carrying  its  shell  over  its  back  like  a 
soaiL  {Madame  Power  and  M.  Ttang.) 

It  was  the  nautilus  {primus)  of  Aristotle,  who  described  it  as  floating  on 
the  afar£Eu»  of  the  sea,  in  fine  weather,  and.holding  oat  its  sail-shaped  arms  to 
tiie  breeze ;  a  pretty  fable,  which  poets  have  repeated  ever  since. 

Distribution :  4  species  of  argonaut  are  known ;  they  inhabit  the  open  sea 
thronghont  the  warmer  parts  of  the  world.  Captain  King  took  several  fipom 
the  stomach  of  a  dolphin,  caught  upwards  of  600  leagues  from  any  land. 

Fossil :  Ai  hians  is  found  in  the  sub-apennine  tertiaries  of  Piedmont.  This 
species  is  still  living  in  the  Chinese  seas,  but  not  in  the  Mediterranean. 

FAMILY  II.    OCTOPODID^. 

Arms  similar,  elongated,  united  at  the  base  by  a  web.  Shell  represented 
by  two  abort  styles,  encysted  in  the  substance  of  the  mantle.  {Oioen.) 

Octopus,  Cuvier.    Poulpe. 

Etym,,  octOy  eight,  j5(?z«  {poda)  feet. 

S^n.,  cistopus.  {Gray.) 

Ex.,  O.  tuberculatus  BL,  pL  I.,  figs.  1  and  2  (mandibles). 

Body  oval,  warty  or  cirrose,  without  fins ;  arms  long,  nneqnal ;  suckers 
in  two  rows ;  mantle  supported  in  front  by  the  ftranchial  septum. 

The  octopods  are  the  "polypi"  of  Homer  and  Aristotle;  they  are  solitary 
animals,  frequenting  rocky  shores,  and  are  very  active  and  voracious ;  the 
females  oviposit  on  sea- weeds,  or  in  the  cavities"  of  empty  shells.  In  the 
markets  of  Smyrna  and  Naples,  and  the  bazaars  of  India,  they  are  regularly 
exposed  for  sale.  "Although  common  (at  St.  Jago)  in  the  pools  of  water  left 
by  the  retiring  tide,  they  are  not  very  easily  caught.  By  means  of  their  long 
arms  and  suckers  they  can  drag  their  bodies  into  very  narrow  crevices,  and 
when  thus  fixed  it  requires  great  force  to  remove  them.  At  other  times  they 
dart  tail  first,  with  the  rapidity  of  an  arrow,  from  one  side  of  the  pool  to  the 
other,  at  the  same  instant  discolouring  the  water  with  a  dark  chesnut-brown 
ink.  They  also  escape  detection  by  varying  their  tints,  According  to  the  nature 
of  the  ground  over  which  they  pass.  In  the  dark  they  are  slightly  phospho- 
rescent." {Darwin.)* 

Professor  E.  Forbes  has  observed  that  the  octopus,  when  resting,  coils  its 
dorsal  arms  over  its  back,  and  seems  to  shadow  forth  the  argonaut's  shelL 

Distr.y  universally  found  on  the  coasts  of  the  temperate  and  tropical  zones ; 
46  species  are  known ;  when  adult  they  vary  in  length  from  1  inch  to  2  feet, 
according  to  the  species. 

PiNNOCTOPUS,  D'Orb.    Finned  octopus. 
Body  with  lateral  fins,  united  behind. 

•  Journal  of  a  Voyage  round  the  World.    The  most  fascinating  volume  of  travels 
published  since  Defoe's  fiction. 
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IliG  only  known  sp«des,  F.  eordifanmi,  mi  ducoTered  bj  MJL  Qoq;    . 
id  GainiRrd,  on  the  coaat  of  New  ZaitaA;  it  aiceeds  3  feet  in  length.  , 

Sledoke.    (AiiitoUe.)    Leadi. 
1^,  G.  octopodu,  L. 

Suctert  forming  s  single  series  on  etch  tim ;  length  6  to  18  iiu*e«,    S.     ' 
moiciata  emits  a  iniiBkf  smell. 

Dulr.,  2  ip.     Coasts  of  Norway,  Britain,  and  tbe  Ueditemuieui, 

CiRsoiEUTHis,  Etchriclit     lS3fl. 

Etpa,,  cirnu,  a  filament,  and  levlhia  n  cnttie-fiali. 

£ai^  with  two  transverse  fins ;  amtt  united  by  a  web,  nearly  to  their 

tips;  ntckeri  in  a  single  row,  sltemating  with  cirri.    Length  10  inches. 

Coloor  violet.    The  only  spedes  (C.  UiUUri  EteK)  inhabits  the  cooat  of 

Greenbnd. 

Fbilohuis,  D'Orb. 
Etgm.,  pAiloi,  an  adept  in  nexii,  swimming. 
IJrpe,  P.  atlantiens,  D'Orb. 

Jmi  free ;  Backers  in  two  rows  ;  nanile  supported  by  two  li^ea  on  the 
[uneL    Total  length,  I  to  3  iacbea. 

DiHr.,  6  sp.     AtJantic  and  Hedit.    Gr^uious  in  the  open  tea  ;  feeding 
on  flowing  melliuca. 

Sud-ffmu.   Tremaclopia  (Chi^e),  pi.  I.,  flg.  8. 
Nttmi  from  two  hx^  aqaiferous  pores  (tTemata)  on  the  back  of  the  hetd. 
Amu  psHly,  or  all  webbed  half-way  np, 
l^tr.,  2  sp.    T.  quoysnus  and  violacens.    Atlantic  and  Medit. 

SECTION  B.  Decipoda, 
Ana  8.  Tenlaclei  2,  ehmgated,  cylindrical,  with  expanded  ends.  SKelert 
pedancnlated,  armed  with  n  homy  ring.  Moitt\  sanoiinded  by  a  bnecal 
membrane,  aometimea  labed  and  fnniahed  with  suckers.  £yti  moveable  in 
tbeir  orbits.  Boify  oUong  or  elongated,  always  provided  with  a  pair  of  Sua. 
Anflf^uanally  furnished  with  an  interna]  valve.  Oniduet  single.  NidamenttU 
fJdfx^  largely  developed,  S^/^  internal  j  lodged  looeely  in  Uie  middle  of  the 
dorsal  aspect  of  the  mantle. 

iB  of  Ibe  decnpods  are  comparatively  ahorler  than  those  of  Ihi 

f  t'liorti^Bt,  the  ventral  longest.    The  Icnti 

n  the  third  and  fourth  pain 
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The  shallot  the  Hving  decapods  is  either  a  horny  "pen"  {gladius)  or  a 
calcarious  "boue"  (sepion);  not  attached  to  the  animal  by  mnscles,  bnt  so 
loose  as  to  fall  out  when  the  cyst  which  contains  it  is  opened.  In  the  genus 
tfinUa,  it  is  a  delicate  spiral  tube,  divided  into  air-chambers  by  a  series  of 
partitions  (septa).  In  the  fossil  genus  spirulirostra,  a  similar  shell  forms  the 
apex  of  a  cuttle-bone ;  in  the  fossil  conoteuthis  a  chambered  shell  is  combined 
with  a  pen ;  and  the  belemnite  unites  all  these  modifications. 

The  decapods  chiefly  frequent  the  open  sea,  appearing  periodically  like 
fishes,  in  great  shoals,  on  the  coasts  and  banks.  {Owen,  D'Orb.) 

FAMILY  in.'    TEUTHID^.    Calamaries,  ob  Squids. 

Bock/,  elongated ;  Jins  short,  broad,  and  mostly  terminal. 
SheUy  (gladius  oi  pen)  homy,  consisting  of  three  parts, — a  shaft,  and  two 
lateral  expansions  or  wings. 

Sub>£amily  A.    Myopsida,  D'Orb.    Hyes  covered  by  the  skin. 

LoLioo.    (Pliny)  Lamarck.    Calamary. 

Syn.,  ieuthis  (Aristotle)  Gray. 

T^pe,  L.  vulgaris  (sepia  loligo  L.)     Fig.  1.     PI.  I.,  fig.  6  (pen). 

Pen,  lanceolate,  with  the  shaft  produced  in  front  j  it  is  multiplied  by  age, 
several  being  found  packed  closely,  one  behind  another,  in  old  specimens. 
(Owen. ) 

Body  tapering  behind,  much  elongated  in  the  males.  Fins  terminal, 
united,  rhombic.  Mantle  supported  by  a  cervical  ridge,  and  by  two  grooves 
in  the  base  of  the  funnel.  Suckers  in  two  rows,  with  homy,  dentated  hoops. 
Tentacular  club  with  four  rows  of  suckers.  I<ength  (excluding  teutacles) 
from  3  inches  to  2^  feet. 

The  calamaries  are  good  swimmers ;  they  also  crawl,  head-downwards,  on 
their  oral  disk.  The  common  species  is  used  for  bait,  by  fishermen,  on  the 
Cornish  coast  (Couch).  Shells  have  been  found  in  its  stomach,  and  more 
rarely  sea- weed  (Dr.  Johnston).  Their  egg-clusters  have  been  estimated  to 
contain  nearly  40,000  eggs  (Bohadsch). 

Bistr.y  21  sp.  in  all  seas.     Norway — New  Zealand. 

Sub-genus.     T<?2WiSop*w,  Deslongchamps,  1835. 

Etym.y  teuthis,  a  calamary  and  apsis  like. 

Type,  T.  Bunellii,  Desl. 

Pen,  like  loligo,  but  dilated  and  spatulate  behind. 

Fossil,  5  sp.     Upper  Lias,  France,  and  Wurtemberg. 

GoNATUS,  Gray. 

Animal  and  pen  like  loli{/o  in  most  respects.  Arms  with  4  series  of  cups, 
tentacular  club  with  numerous  small  cups,  and  a  single  large  sessile  cup 
armed  with  a  hook ;  funnel  valveless. 
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Suir^  a  lil^e  spedei  (G.  aaaiia,  Midler  ap.)  a  fbimd  on  the  coaat  of 
Gnentand, 

Sefioteuthib,  filiuviUB. 
li/pe,  S,  Hpia'idea,  Bl.    Animai  like  toligo;  Jiiu  lateral,  sa  long  u  the 
body.     Length  from  4  inches  to  3  fcet. 

Dittr.,  13  sp.,  West  ladies,  Cape,  Red  Sea,  Java,  Aastralia. 

Beloteuihis,  MiinBteT. 
Elym,,  beloi,  a  dart  and  lealhU. 

J^pe,  B,  BobcoBtata,  Miinst,     PI.  Tl.,  fig.  8.,  V.  Lias,  Vnriembeig. 
Fen,  haray,  lanceolate  ^  with  a  ytry  broad  ehaft,  pointed  at  each  end, 
and  small  lateral  wings.  * 

Dittr.,  fl  Bp.  described  by  MiinBter,  considered  varietiei  (differing  in  age 
and  sei),  bj  M.  D'Orbigny. 

Geotedthis,  Munater. 
Etpa.,  ge,  tbe  earth  (i.  e.  fossil)  and  teathii. 

^n.,  belcmnoscpia  (Agassiz.)  belopeltis  (Voltz)  loligosepia   Qnenst«dt.)* 
Pen  broad,  painted  behind ;  shaft  broad,  truncated  in  front ;  lateral  wJngH 
shorter  than  the  shaft. 

Foail,  9  sp.  n.  Lias,  'Wnrtemberg  ;  Calvados ;  Lyme  Segia.  Several 
imdescribed  sp.  in  the  Oif.  ciay,  Chippenham. 

Besides  the  pm  of  this  calamiuy  the  ink-bag,  llie  miiBcnlar  mantle,  and 
the  bases  of  the  arms,  are  preserved  in  the  Oxford  clay.  Some  of  tbe  ink- 
bags  fonnd  in  the  Lias  are  nearly  a  Coot  in  length,  and  are  invested  with  a 
brilliant  nacreoUB  layer ;  tbe  ink  forms  eiceUent  lepia.  It  is  difficult  to  nn- 
dersland  how  these  were  preserved,  as  the  recent  calsmaries  "spill  tbui  ink" 
on  the  slightest  alarm.  {Buckland). 

LEPTOTEUTHia,  Mcyer. 
Eli/m.,  Lepim  thin,  and  ioilhii. 
2J>p«,  L.  gigas  Meyer,  Oxford  clay,  Solenbof^. 

Pm  very  broadandronndedinfront, pointed  behind;  with obunn  diTcrg- 
ii^  libs. 

CRASCEIi,  LcBcb,  1817. 
Named  in  hononr  of  Mr.  J.  Cnmcb,  uaturtdist  lo  (be  Congo  eipedition 
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IHstr.,  2  sp.    W.  Africa. .   In  the  open  sea. 

This  genus  makes  the  nearest  approach  to  the  octopods. 

Sepiola.     (Rondelet)  Leach,  1817. 

Ex.,  S.  atlantica  (D'Orb.)    PI.  I.,  fig.  4. 

Body  short,  pnrse-like ;  mantle  supported  by  a  broad  cervical  band,  and  a 
lidge  fitting  a  groove  in  the  funnel.  Ftns  dorsal,  rounded,  contracted  at  the 
base.  Suckers  in  2  rows,  or  crowded,  on  the  arms,  in  4  rows  on  the  tentacles. 
Length  2  to  4  inches. 

Pen,  half  as  long  as  the  back.  8.  stenodactyla  (sepioloidea,  D'Orb.)  has 
BO  pen. 

Distf.,  6  sp.  Coasts  of  Norway,  Britain,  Medit.,  Mauritius,  Japan, 
Australia. 

Sub-genus,  Bossia,  Owen  {Mdenas?  Gray).  Mantle  supported  by  a 
cervical  ridge  and  groove.  Suckers  in  2  rows  on  the  tentacles.  Length  3 
to  5  inches. 

J)istr.,  6  sp.    Begent  Inlet,  Britain,  Medit.,  Manilla. 

Sub-family  B.     Oigopsida^  D'Orb. 
Eyes  naked.    Fins  always  terminal,  and  united,  forming  a  rhomb. 

LoLiGOFSis,  Lam.  1811. 
Eiym.,  loligo,  and  opsis,  like. 
I^pe,  L.  pavo  (Lesueur). 

Body  elongated,  mantle  supported  in  front  by  a  branchial  septum.     Arms 
short.    Cups  in  2  rows.   Tentacles  slender,  often  mutilated.   Tunnel  valveless. 
Ben  slender,  with  a  minute  conical  appendix.    Length  from  6  to  12  inches. 
Distr.,  pelagic.     8  sp.    N.  Sea,  Atlantic,  Medit.,  India,  Japan,  S.  Sea. 

Cheiroteuthis,  D'Orb. 

Etym.y  cheiry  the  hand,  and  teuthis. 

Type^  C.  veranii,  Fer. 

Mantle  supported  in  front  by  ridges.  Funnel  valveless.  Ventral  arms 
very  long.  Tentacles  extremely  elongated,  slender,  with  distant  sessile  cups 
on  the  peduncles,  and  4  rows  of  pedunculated  claws  on  their  expanded  ends. 

Pen  slender,  slightly  winged  at  each  end.  Length  of  the  body  2  inches ; 
to  the  tips  of  the  arms  8  inches ;  to  the  ends  ot  the  tentacles  3  feet. 

Distr.,  2  sp.     Atlantic,  Medit.     On  gulf- weed,  in  the  open  sea. 

HisTiOTEUTHis,  D'Orb. 

Etym.,  histion,  a  veil ;  and  teuthis. 

Ikfpey  H.  bonelliana,  Fer.     Length  16  inches. 

Body  short.  Mns  terminal,  rounded.  Mantle  supported  in  front. by 
ridges  and  grooves.  Buccal  membrane  6-lobed.  Arms  (except  the  ventral 
pair),  webbed  high  up.  Tentacles  long,  outside  the  web,  with  6  rows  of  den- 
tated  caps  on  their  ends. 
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Pen  short  and  broad.  . 

Dislr.,  2  Bp.     MeditCTHineMi ;  is  tlie  open  «•- 

Onichoteitthis,  Lichtenstein.    Uneinated  oalamary.  Hix 

EtjpK,,  rna/z,  a  claw,  and  leulhii.  ^-  '»\ 

X^,  O.  baoksii,  Leach.   (  =  bartlingiiF)   PL  I.,  fig.  7  and  Gg.  8  (p«a)    '-.m 

^,  anciatroteiithiB  (Gnyl.     Ocjchia  (Lesneiir).  -'fa. 

Ftn  narroir,  vith  haUon,  conical  spei. 

Jrmt  Hith  2  rona  of  suckers.  Tealaclei  long  and  powerful,  armed  witk  'f^ 
a  donble  Bcries  of  books ;  and  nanall;  hBTing  a  amall  gronp  of  Snellen  at  tilt  'a 
base  of  each  clah,  which  they  are  supposed  to  unite,  and  thus  use  th^  tenta-  ^ 
des  in  conJDDctian.*    Lengtli  4  indieB  to  2  feet. 

The  nncinated  calamaries  are  solitaij  animals,  fFcqnentiiig  the  open  k^    ^ 
and  especially  the  baoks  of  gulf-weed  {sargano).    O.  banksii  nuges  frmi    .^ 
Norns}-  to  the  Cape  and  Indian  ocean ;  the  rest  are  confined  to  warm  aeai.    -.  . 
0.  diatamien  has  heen  taken  swimming  in  the  open  sea,  200  le^nea  noitb 
of  the  Mauritius. 

DittT.,  6  Bp.    Atlantic,  Indian  ocean,  Pacific. 

Enofloteuthis,  D'Orb.    Armed  calamaiy. 

Etym.,  enoploa,  armed,  and  feutMi, 

Tgpe,  E.  smitbii,  Leach. 

&pt.,  ancistrochirus  and  abralia  (Gra}'),  octopodoleuthia  (RoppcU),  Tcmua 
(Krohn). 

Pen  lanceolalj;.     Armt  prosided  with  a  double  aeries  of  horny  hooka,  eon-      , 
cealed  bj  retractile  webs.    Tenlaclet  long  and  feeble,  with  smaU  hooks  at  the 
end.    Length  (eicloding  the  tentacles)  from  2  inches  to  1-  foot ;  bat  KHne    , 
tfcdea  attain  a  hu^cr  size.    In  the  muBenm  of  the  College  of  Soj^^na  tbeia 
is  an  arm  of  the  specimen  of  E.  angoiculala,  found  by  Banks  and  Solanda  in   . 
Cook's  first  loyi^  (mentioned  gt  p,  G4)  supposed  to  have  been  6  feet  long 
when  perfect.    The  natives  uf  the  Polynesian  Islanda,  who  dire  (or  abell-Glh, 
have  a  well-founded  dread  of  these  formidable  creatures.  (Ohwo.) 
i)wfr.,  10  ap.     Medit.,  Pacific. 

0iiMi3TREPHE3,  D'Orb.    SBgittal«d  cslamaiT- 
iTM,  and  4trepbl,  to  tnnv 
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He  sagittated  calamaries  are  gregariouB,  and  frequent  the  open  sea  in  all 
dimates.  They  are  extensively  need  in  the  cod-fishery  off  Newfoundland,  and 
are  the  principal  food  of  the  dolphins  and  cachalots,  as  well  as  of  the  alhatross 
and  larger  petrels.  The  sailors  call  them  "sea-arrows"  or  "fiying  squids," 
from  their  hahit  of  leaping  out  of  the  water,  often  to  such  a  height  as  to  fall 
on  the  decks  of  vessels.  They  leave  their  eggs  in  long  clusters  floating  at  the 
torfiioe. 

Dutr.j  14  recent  sp. ;  similar  jd^tm  (4  sp.)  have  heen  found  fossil  in  the 
Oxford  clay,  Solenhofen ;  it  may,  however,  he  doubted  whether  they  are  ge- 
nerically  identical 

FAMILY  TV.    Belemnitid-*. 
SheU  consisting  of  a  pen,  terminating  posteriorly  in  a  chambered  cone, 
loraetimes  invested  with  a  fibrous  gtiard.    The  air-cells  of  ^t  phragmO'Cone 
are  connected  by  a  siphuncle,  close  to  the  ventral  side. 

Belehnites,  Lamarck.    1801. 

Etym.,  helemnofii  a  dart* 

Ex.,  B.  puzosianus,  pi.  II.,  fig.  5. 

Phragmocone  homy,  slightly  nacreous,  with  a  minute  globular  nucleus  at 
its  apex  ;  divided  internally  by  numerous  concave  septa.  Pen  represented  by 
two  nacreous  bands  on  the  dorsal  side  of  the  phragmocone,  and  produced  be- 
yond its  rim,  in  the  form  of  sword-shaped  processes  (pi.  II.,  fig.  5).t  Guard, 
fibrous,  often  elongated  ai^d  cylindrical ;  becoming  very  thin  in  front,  where 
it  invests  the  phragmocone.^ 

Nearly  100  species  of  belemnites  have  been  found  in  a  fossil  state,  ranging 
from  the  lias  to  the  gault,  and  distributed  over  all  Europe.  The  phragmocone 
of  the  belemnite,  which  represents  the  terminal  appendix  of  the  calamaries,  is 

*  The  termination  ites  (from  lithos,  a  stone)  was  formerly  given  to  vM  fossil  genera. 
t  The  most  perfect  specimens  known  are  in  the  cabinet  of  Dr.  Mantell,  and  the 
British  Museum ;  they  were  obtained  by  William  Buy  in  the  Oxford  clay  of  Christian 
Malford,  Wilts.  The  last  chamber  of  a  lias  belemnite  in  the  British  Museum  is  6 
inches  long,  and  2^  inches  across  at  the  smaller  end ;  a  fracture  near  the  siphuncle 
shows  the  ink-hag.  The  phragmocone  of  a  specimen  corresponding  to  this  in  size, 
measures  7^  inches  in  length. 

I  The  specific  gravity  of  the  guard  is  identical  with  that  of  the  shell  of  the  recent 
pinna,  and  its  structure  is  the  same.  Parkinson  and  others  have  supposed  that  it  was 
originally  a  light  and  porous  structure,  like  the  cuttle  bone ;  but  the  mucro  of  the 
iepiostaire,  with  which  alone  it  is  homologous,  is  quite  as  dense  as  the  belemnite.  We 
are  indebted  to  Mr.  Alex.  Williams,  M.R.C.S.,  for  the  following  specific  gravities  of 
recent  and  fossil  shells,  compared  with  water  as  1,000  : — 

Belemnites  puzosianus,  Oxford  clay    2,674 

Belemnitella  mucronata,  chalk 2,677 

Pinna,  recent,  from  the  Mediterranean  2,607 

Trichites  plottii,  from  the  inferior  oolite 2,670 

Conus  monile,  recent    2,910 

Conus  ponderosus,  Miocene,  Touraine 2,713 
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dinded  into  air-diamben,  eonnectcd  by  t  imall  tube  liiphmde),  like  the  tt 
of  the  peailf  nsutilnt.  It  is  exceedingly  delicate,  and  ninal^  ovtt  ita  pim 
tiou  to  the  inflHraCiDQ  of  calc.  apar ;  Bpednieiu  &cqiieiitly  occor  in  the  li 
with  the  meniacus-ihaped  caits  of  tlie  air-chambera  loose,  like  a  pile  at  irate 
gituses.  It  is  osnoll}'  eccentric,  its  apei  being  nearest  to  the  Tentnl  tide 
the  goBTd.  The  goard  is  very  varisble  in  ita  propoTtions,  bong  Konetin 
only  half  an  inch  louga  than  the  phrsgmocoDe,  at  others  one  or  two  bst 
length.  These  variations  probably  dqtend  to  aonte  extent  on  age  and  an 
M.  D'Orbigny  betieveB  that  the  shells  of  the  males  aie  ahrays  (compaiatiT^ 
long  and  slender ;  those  of  the  females  are  at  first  short,  but  afterwardt  gnx 
inj  only  at  the  points,  they  become  as  long  in  proportioa  as  the  others.  T 
guard  ^ways  exhibits  (iBtemally)  concentric  lines  of  grovth;  in  B.  irrtgtJai 
its  apei  is  hollow.  The  belemnitce  have  been  divided  into  groups  bj  the  pi 
tace  sjid  positiun  of  fiurowt  in  the  snrTace  of  the  gnard. 

SECTION  I.    Acnu  (Bronn.)  withont  dorsal  or  ventral  grooves. 
Sab-seciioii  1.    Amarii,  without  lateral  farrows,  bat  oftea  channelled 
the  mtreme  point. 

l^m.,  b.  acuarina.     20  sp.     Lias — Neocomian. 
Snb-section  2.     Clamiii,  with  lateral  furrows. 
Ij/pe,  b.  davatus.    3  sp.    IJas. 

SECTION  II.     Gasthoc<eli  (D'Orb.)    Ventral  groove  distinct. 
Sub-section  1.      CauaUailali,  do  lateral  furro#s. 
TS/pe,  b.  canalicnlatus.     6  sp.     Inf.  oolite— Gt.  oolit«. 
Sub-aection  2.     JIailali,  lateral  furrows  iBtincl. 
TJjw,  b.  hastatns.    18  ap.    U.  lias— Gault. 
SECTION  III.    NoTociKLi  (D'Orb.)  withadoniaJgroovH,aDafniiowed 
each  Bide. 
T^e,  b.  dOatatus.    9  tip.    Neocomian. 

He  belemnites  appear  to  have  been  grc^arioiu,  from  the  eiceeding  aim 
auce  of  their  remains  in  many  IcxnlitiCB,  as  in  some  of  the  mailstone  qoai 
of  the  central  counties,  and  the  lias  elifls  of  Dorsetshire.  It  is  also  [no) 
that  they  lived  in  a  moderate  depth  of  water,  and  preferred  a  muddy  bo 
iTuiJd  be  ii[il  til  coiiip  iu  jicrilou' 
uii;  of  tbe  Jiuimttl  lia\t  b«?n  frtq» 
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iroffwiocone  ii  nerer  pj«er»ed,  but  casti  of  tie  Blveolng  show  th»t  it  WM 
lumbered,  Uiat  it  bad  a  single  dorsal  ridge,  a  ventral  pi'oceu  pasaing  into  the 
more  of  the  goud,  md  in  apical  nucleua. 

AcAHTHOTKHTHls  (Wagner),  Miinster. 

Ajnn.,  aetmfia,  a  ipine,  and  leulhii.  , 

Sifit;  Kelsno  (HonfltcT^)     Belemnoteathia  P 

3)p«,  A.  priwa,  Ruppell. 

Fonnded  on  the  toesQ  hooks  of  a  calamar;,  preserred  in  the  Olford  elaf 
€Solenhofen.  Hiese  ahow  that  the  animal  bod  10,  nearly  equal  amu,  all 
drnished  with  ■  double  series  of  horn;  claws,  thronghont  their  length.  A 
m  like  that  of  the  ommaitrgpha  hna  been  hjpathetically  ascribed  to  theae 
inoa,  which  ma;,  however,  have  belonged  to  the  beiemiule  or  the  ieiemno- 


Belehhotedthis  (Miller), 

Type,  B.  antiqnoa  (Cumington),  fig.  33. 

Sitfli  consisting  of  h  firaffuwcoae,  Wse 
hat  of  the  Wenmite ;  a  honiy  dorsal  pea 
with  obscnre  later^  bwds;  and  a  thin 
ibroua  gitard,  with  two  diverging  ri dgea  an 
the  dorsal  ude. 

Animal  provided  with  arms  and  Imla- 
elei  of  nearly  equal  length,  furnished  with 
a  double  alternating  series  of  horn;  hooks, 
from  20  to  10  piure  on  each  arm  ;  mavllc 
bfK  all  roond ;  fiia  large,  mediodorsal 
(much  larger  than  in  lig.  33). 

FoaU  in  the  Oiford  claj  of  Chippen. 
ham.  Similar  homy  elawe  have  been  found 
in  the  lias  of 'Walchelt;  and  nffuard  equally 
thin  is  figured  in  Bueklaad'a  Bridgewalei 
Tit»tise,  t.  a,  fig.  14. 

In  the  fossil  eaiamary  of  Chippenham, 
the  sheil  is  preserved  along  with  the  mus- 
cular mantle,  tios,  ink-bag,  fonnel,  eye;, 
and  tcntaclca  with  their  homy  hooka  ;  aU 
the  specimens  were  discovered,  and  deve- 
loped with  uueiamplfd  skill,  by  William 
Buy,  of  Sutton,  near  Chippenham, 
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CoNOTEtrrais,  D'Orb, 

iyp«,  C.  Dipinianne,  D'Orb.    PI.  II.,  %.  9.    Niotomian,  Fnnce. 

Piraffnioame  slightlf  curred.     Pen  elongated,  veiy  atEnder. 

Tliu  shell,  wMdi  is  lile  tlie  pen  of  m  onunastrqihe,  witlt  a  ehambeied 
oone,  Gonnecta  the  ordinat;  e&lam&ries  nith  the  belenmites. 
FAMILY  V.     Sfpias*. 

SigU  (cuttle-bane  or  lepiotlaire)  calcarioaa  ;   mtntsxtiag  of  a  broad  lami- 
nated plate,  tenninating  behind  in  a  hallow,  imperfectly  cluaikbei«d  apei 
(iiwro).    Animal  with  elongated  tentacles,  eijnnded  at  thor  endi. 
Sbfia  (Pliny),  Lirmieiia, 

1^,  S.  ofBcinalia,  L.    PL  I.,  fig.  5. 

^.,  beloaepia,  Voltz.     (B.  aepioidea,  pi,  11.,  fig.  S,  mncro  only.) 

Bo^  oblong,  with  lateral  £na  as  long  as  itself.  Amu  witii  4  rows  of 
BuckcTB.  Mantle  enppoHed  by  tnberclea  fitting  into  sockets  on  the  neck  and 
funneL     length  3  to  28  inches. 

iSfeK  as  wide  and  long  as  the  body;  very  thick  in  front,  concaTB  intemaUy 
behind;  terminating  in  a  prominent  mK^ro.  The  tiiickened  part  ia  composed 
of  numerous  plates,  separated  by  vertical  fibres,  which  render  it  very  light  and 
porous.    T.  Orbignyana,  pi.  II.,  fig.  2. 

Tlie  cnttle'bone  was  formerly  employed  as  an  antacid  by  apothecaiiea ;  it 
is  now  only  nsed  as  "ponnce,"  or  in  casting  connterfeils.  The  bone  of  B 
Chinese  apeciea  attains  the  length  of  li  feet.   {ASanu^ 

The  catUe-Gahes  hve  near  shore,  and  tiie  oMra  of  their  shell  seems  in- 
tended to  protect  them  in  the  frequent  collisiona  they  are  exposed  to  in  awim- 
ming  backwards.    (D'Ori.) 

DUtr.,  80  sp.    World-wide. 

Toitil,  6  sp.    Oif.  clay,  Solenbolen.    Several  apedes  hare  been  finmded 
on  maenmel  finm  the  Eocene  of  London  and  Paria.    PL  II.,  fig.  8.   ■ 
Spibulibostba,  D'Orb. 

JJjre,  S.  Bellardii  (D'Orh.)    PI.  11.,  Eg.  4.    Miooone,  Turin. 

Shell,  Mucro  only  Imown ;   chambered  internally ;  chambers  o 
by  a  ventral  liphancle ;  estcmal  spathose  layec  produced  b^ond  the  p 
motxne  into  a  loug  pointed  beak. 
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Shdly  namcro  (only  Imown)  chambered  and  riphnncled;  winged  externally. 
Fattil^  2  sp.     Eocene,    Paris;  BrackleslLam 

Belemnosis,  Edwards. 

Type,  B.  anomalns,  Sby.  sp.    Eocene.     Highgate  (nniqne.) 
SheUy  wMcro^  chambered  and  siphuncled;  without  lateral  wings  or  elon- 
gated beak. 

FAMILY  VI.    Spirulida. 

ShM  entirely  nacreous ;  discoidal ;  whirls  separate,  chambered  (polyt^a- 
wums^  with  a  ventral  siphuncle. 

Spisula,  Lam.,  1801. 

Sj^.,  Utuus,  Gray. 

Er^  S.  l«vis  (Gray.)    PI.  I.,  fig.  9. 

Body  oblong,  with  minute  terminal  fins.    Maatle  supported  by  a  cervical 
and  2  ventral  ridges  and  grooves.    Arms  with  6  rows  of  very  minute  cups 
TeKtadet  elongated.    Funnel  valved. 

SheU  placed  vertically  in  the  posterior  part  of  the  body,  with  the  involute 
spire  towards  the  ventral  side.  Ilie  last  chamber  is  not  larger  in  proportion 
flian  the  rest ;  its  margin  is  organically  connected ;  it  contains  the  ink-bag. 

The  delicate  shell  of  the  spirula  is  scattered  by  thousands  on  the  shores  of 
New  Zealand ;  it  abounds  on  the  Atlantic  coasts,  and  a  few  specimens  are 
yearty  brought  by  the  Gulf-stream,  and  strewed  upon  the  shores  of  Devon  and 
GomwalL  But  the  animal  is  only  known  by  a  few  fragments,  and  one  perfect 
spedmen,  obtained  by  Mr.  Percy  Earl  on  the  coast  of  New  Zealand. 

LutT;  8  sp.    AU  the  wanner  seas. 

ORDER  II.    Tetbabeanchiata. 

Jnitnal  creeping ;  protected  by  an  external  shell. 

Head  retractile  within  the  mantle.  Eyes  pedunculated.  Mandibles  cal- 
earious.  Arms  very  numerous.  Body  attached  to  the  shell  by  adductor  mus- 
cles, and  by  a  continuous  homy  girdle.  Branchia  four.  Funnel  formed  by 
the  folding  of  a  muscular  lobe. 

Shell  external,  camerated  (poly-thalamous)  and  siphuncled;  the  inner 
layers  and  septa  nacreous  ;  outer  layers  porceUanous.* 

It  was  long  ago  remarked  by  Dillwynn,  that  shells  of  the  carnivorous  gas- 
teropods  were  almost,  or  altogether,  wanting  in  the  palaeozoic  and  secondary 
strata ;  and  that  the  office  of  these  animals  appeared  to  have  been  performed, 
in  the  ancient  seas,  by  an  order  of  cephalopods,  now  nearly  extinct.  Above 
1,400  fossil  species  belonging  to  this  order  are  now  known  by  their 
shells ;   whilst  their  only  living  representative    is   the  nautilus  pompUitts^ 

*  The  Chinese  carve  a  variety  of  patterns  in  the  outer  opaque  layer  of  the  nautilus 
shell,  relieved  by  the  pearly  ground  beneath. 
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of  which  sOTcn]  ipcdmeiu  have  been  bronght  to  Europe  wiihin  the  list  feir 

The  shell  of  tlie  tetrabranchiBte  cephalopodB  is  m  eitremd;  elongated 
cone,  and  is  either  etraight,  or  varionelj  folded,  or  eoiled. 

It  is  airaight  in Orthoccira     .     baeuHtes. 

bent  on  iUHf  in ascoceni      .    plychooerai. 

ctared  in cfrioceras     .    toiocers*. 

tpiral\ai trochoceras   .    turrililes. 

■       Utandaiia gyroceras      .    criocenu. 

diteeidal  and  prodttced  in     ,    lituites     .     .    ancjloceras. 

ineolateia naiitiluB    .    .    ammonitea. 

Inlernaily,  the  ihell  ia  divided  into  cells  or  chambers,  by  a  series  of  porti- 
tions  [lepta],  connected  by  ■  tube  or  nphunde.  The  last  chamber  is  occnpied 
b;  the  animal,  the  rest  are  empty  dnrii^  life,  bnt  in  fossil  specimens  tbcy  ore 
often  filled  with  spar.  When  the  outer  shell  ia  removed  (as  often  happens  to 
tbssil^)  the  edges  of  the  ttpla  are  seoi  (as  in  Fl.  III.,  figs.  1, 8.)  Sometjmea 
they  form  cnrred  lines,  sa  in  nauiilui  and  orihoceroi,  or  they  are  tig-tty,  as 
in  gontatiia  (t%.  G3,J  at  foliaeetna,  as  to  the  aiamomtc,  fig.  34. 


Fig.M.    SB/i.r.e/Mamm«.ffe.t 

The  outlines  of  the  t^ta  are  termed  rutwa ;  J  when  tJiey  are  folded  the 
elevations  are  called  laddlet,  and  the  intervening  depressions  Joba.  In 
eendiiei  (fig.  fi4)  (bitaddlei  aie  round,  the  lobes  dmtated;  in  ammonUei 
both  lobes  and  saddles  are  eitremely  complicated.  Broken  fosuls  show  that 
the  lepia  are  nearly  flat  in  the  middle,  and  folded  roimd  the  edge  (like  a  ahirt- 
frill),  where  th^  abut  against  the  outer  shell-wall  (fig.  87). 

The  lipkuiKle  of  the  recent  nauiilnf  is  a  membranona  tabe,  with  a  very 
thin  nacreous  investment ;  in  most  of  the  fossils  it  consists  of  a  succession  of 
funnel  shaped,  or  bead-bke  tubes.    In  some  of  the  oldest  fossil  genera,  aeli- 
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tr  tuba,  the  ^nce  betweea  the  two  bdng  Med  up  nitli  ndu^ 
DC  ^alea,  Uke  the  luoelhe  of  a  coraL  The  podtioD  of  the  Biphuncle  is  107 
le  MKmmiHidx  it  U  extemal,  or  close  to  the  outer  nuigin  of 
UiediBll  (%37)-  IiitheiwWifu£>itUiiBuall;eniAW(%3S),  at  MenuU 
(fig.  88). 


ng.  S).  HaniUi. 
«  of  tile  recent  aaatilai  are  lined  bj  a  yerj  thin,  Uiing 
membnme;  those  of  the  foasi]  or<&i»riitii  rettun  indicstiolu  of  athickTucu- 
lar  lining,  connected  with  the  animal  by  spaces  between  the  beads  of  tlie 


The  io^-ehamier  is  slvaya  very  capaciona ;  in  the  recent  unatilus  ita 
eari^  U  twice  as  lai^  as  the  whole  series  of  aii'Cells  ;  in  the  jrmiaiiie  (fig. 
39),  it  occupies  a  whole  whirl,  and  has  a  considerable  laleral  eiteadon ;  and 
[t  occupies  more  than  a  whld. 
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The  marffi*  tflie  <g)erfiire  is  qnile  limple  in  the  ncent  uantitiu,  and    < 
■flbrd*  no  clue  to  die  ta»iij  eoiiaax  modificstionB  obiervebte  in  the  fbsnl 
forms.    In  the  ammoHil^i  yre  frequently  find  a  doreal  prooue,  ot  Mat!  pro 
jeclJMis,  developed  periodiodlf ,  or  only  in  the  tdnlt  (%.  Sfi,  and  pi.  III.,  tg.  S). 

la  phragmor-ena  and  gompAoceraa  (figa.  40,  41)  the  aperture  ie  so 
mncli  contracted  that  it  ie  obiione  the  animal  could  not  have  nlchdiawn  ita 
haid  into  the  «hdl  lilce  the  nautilui. 


M.  BarCHnde,  &om  whoM  great  work  on  the  Silimaa  Formatioiis  of 
Bohemia  these  figures  are  taken,  su^ests  that  the  lower  part  of  the  aperture 
(j  4)  whidi  ia  almost  isolated,  ma;  have  served  tbr  the  passage  of  the  fimnel, 
whilst  the  upper  and  larger  apace  {e  ci  waa  occupied  by  tike  necli ;  the  lobea 
probably  indicate  the  portion  of  the  eit«nial  arms. 

The  apei-ture  of  the  pearly  nautQua  is  closed  by  a  disk  or  hood  (fig.  ii,  A),    , 
formed  by  the  union  of  the  tno  dwsal  arms,  which  oorreepond  to  the  ahfi])* 
accreting  s^ls  of  tbe  argonaut. 

In  Hit  tslijict  aninionUfj  we  havr,  evidence  that 
the  aperture  woa  guarded  still  more  efftclivelj  bj  a 
homy,  01  shelly  D/jercu/un,  aecretcd,  in  eU  probabi- 
lity, by  these  dorsal  arms.      In  ouc  graap  [arieifi,) 
the  operculum  conHsts  of  a  single  piece,  and  ia  homy  / 
luid  fleiible.t     In  the  TOuad-backed  at 
ul^erculum  is  eheUy,  and  dividol  in 
straight  mi?dian  sutore  (fig.  42).    They  y 
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iitQiial  stmctore  to  the  cancellated  tissne  of  bones.  Their  external  surface  is 
ODooth  or  sculptured ;  the  inner  side  is  marked  by  lines  of  growth.  Forty- 
ire  kinds  are  enumerated  by  Bronn ;  they  occur  in  all  the  strata  in  which 
aomumites  are  found,  and  a  single  specimen  has  been  figured  by  M.  D'Archiac, 
frmn  the  Devonian  rocks  of  the  Eifel,  where  it  was  associated  with  ffoniatites.* 

Calcarious  mandibles  or  rhyncholitet  (F.  Biguet)  have  been  obtained  from 
all  the  strata  in  which  natUiU  occur ;  and  from  their  rarity,  their  large  size 
and  dose  resemblance  to  the  mandibles  of  the  recent  nautilus,  it  is  probable 
that  they  belonged  only  to  that  genus.f  In  the  Muschelkalk  of  Bavaria  one 
saotQus  (iV.  arietisy  fieinecke,  =  N.  bidorsatus,  Schlotheim,)  is  found,  and  two 
kinds  of  rh^cholUe;  one  sort,  corresponding  with  the  upper  mandible  of  the 
recent  nautilus,  has  been  called  "  rhyncholites  hirundo"  (pi.  II.,  fig.  11),  the 
other,  which  appears  to  be  only  the  lower  mandible  of  the  same  species,  has 
been  described  under  the  name  of  "  conchorhynchus  avirostris.":^ 

In  studying  the  fossil  tetradrancAiaia,  it  is  necessary  to  take  into  consi- 
deration the  varying  circumstances  under  which  they  have  been  preserved. 
In  some  strata  (as  the  lias  of  Watchett)  the  outer  layer  of  the  shell  has  dis- 
appeared, whilst  the  inner  nacreous  layer  is  preserved.  More  frequently  only 
the  outer  layer  remains ;  and  in  the  chalk  formation  the  whole  shell  has 
perished.  In  the  calcarious  grit  of  Berkshire  and  Wiltshire  the  anmionites 
have  lost  their  shells ;  but  perfect  casts  of  the  chambers,  formed  of  calcarious 
spar,  remain.  § 

Fossil  orthocerata  and  ammonites  are  evidently  in  many  instances  dead 
shells,  being  overgrown  with  corals,  serpulse,  or  oysters  ;  every  cabinet  affords 
such  examples.  In  others  the  animal  has  apparently  occupied  its  shell,  and 
prevented  the  ingress  of  mud,  which  has  hardened  aU  around  it ;  after  this  it  has 
decomposed,  and  contributed  to  form  those  phosphates  and  sulphurets  commonly 
present  in  the  body -chamber  of  fossil  shells,  and  by  which  the  sediment  around 
ihem  is  so  often  formed  into  a  hard  concretion.  ||     In  this  state  they  are 

♦  The  trigonellites  have  been  described  by  Meyer  as  bivalve  shells,  under  the 
generic  name  of  aptychus;  by  Deslongchamps  under  the  name  of  Munateria.  M. 
lyOrbigny  regards  them  as  cirripedes !  M.  Deshayes  believes  them  to  be  gizzards  of 
the  ammonites.  M.  Coquand  compares  them  with  teudopsis;  an  analogy  evidently 
suggested  by  some  of  the  membranous  and  elongated  forms,  such  as  T.  sanguinolarius, 
found  with  am.  depretsus,  in  the  lias  of  Boll.  Ruppell,  Voltz,  Quenstedt,  and  Zieten, 
rq;ard  the  trigonellites  as  the  opercula  of  ammonitea,  an  opinion  also  entertained  by 
many  of  the  most  experienced  fossil  collectors  in  £ngland. 

t  M.  D'Orbigny  has  manufactured  two  genera  of  calamaries  out  of  these  nautilus 
beaks  !  {rhynchoteuthia  and  palteoteuthia).  In  the  innumerable  sections  of  ammonitea 
which  have  been  made,  no  traces  of  the  mandibles  have  ever  been  discovered. 

I  Lepaa  aviroatria  (Schlotheim),  described  by  Blainville  as  the  beak  of  a 
brachiopod ! 

§  Called  apondylolitea  by  old  writers. 

n  In  the  alum-shale  of  Whitby,  innumerable  eoneretiona  are  found,  which,  when 
itruck  with  the  hammer,  split  open,  and  disclose  an  ammonite.  See  Dr.  Mantell's 
'•Thoughts  on  a  Pebble,"  p.  21. 
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permeated  b^  minenl  nter,  which  shxrl;  depodts  raksnioru  ipmr,  in  nja- 
tab,  on  tticir  whIIs  ;  oi  by  acidnlona  waler,  which  remorea  every  trace  of  the 
iheD,  leanng  ■  caTitf ,  whidi  at  aome  Mme  time  mi?  ■gsin  become  filled 
witli  spar,  having  the  torm  of  the  thell,  but  not  its  ibnctDie.  In  aome  aec- 
tioni  of  orthoetrata,  it  i>  evident  Oiat  Uie  mud  hsa  gained  occesa  to  ibe  aii- 
odla,  along  the  conne  of  the  blood-vesaels ;  bnt  the  ehambera  are  not  entire^ 
flUed,  beeauae  Uieir  lining  membiane  haa  contcBcted,  leaving  ■  ipaee  between 
itielf  and  certain  portioni  of  the  waDa,  which  CMreapond  in  each  chamber. 

With  respect  to  Ibc  purpoae  of  the  mr-chatibin,  much  ingenni^  baa 
been  derciaed  in  devising  an  eiplanktion  of  their  aaamoed  ht/dnntaiu:  fouc- 
tioD,  whereby  the  nantilni  can  liae  at  will  to  the  surface,  or  ainh,  on  the 
qiproacb  of  BtormB  to  tbe  quiet  receasea  of  the  deep,  Dnfbrtunately  for  aoch 
poetical  specnktions,  the  nantQos  appears  on  the  eorface.  only  ichen  drivat 
■^  by  itonm,  and  its  >pba«  of  action  ii  on  the  bed  o!  the  sea,  where  it 
creepe  like  a  snail,  or  perbapa  lies  in  wait  tor  onwaiy  crabs  and  aliGll-fisb, 
like  some  g^^tic  "  sea-anemone,"  with  outapnad  tentacles. 

The  tetrabrancha  could  ondonbtedly  swim,  by  their  respiratory  jeta  ;  bnt 
the  diacoidol  nandli  and  ammonites  are  not  well  calcnlated,  by  their  forma, 
i<a  swimming  \  and  the  atraight-shelled  arthoctraia  and  bacaUlei  mnst  have 
held  a  nearly  vertical  powtion,  head-downwarda,  on  acconnt  of  the  bnoyani^ 
of  their  shells.  The  nae  of  tbe  air-efaambers,  is  to  render  tbe  whole  aniinal 
(and  ahel!)  of  nearly  the  same  specific  gravity  wiUi  the  water.*  Tbe  object 
of  the  anmCTons  partitions  is  not  ao  much  to  sustain  the  pressure  of  the  water, 
aa  to  guard  agiunst  the  eollinoHi  to  which  tbe  shell  ia  eipoaed.  They  are  moat 
complicated  in  the  amniiiittfei,  whose  gener^  form  posseseea  least  iti^ngtb.t  ' 
The  purpose  of  the  siphnncle  (aa  auggested  by  Mr.  Seariea  Wood)  is  b)  main- 
tain the  vitaHtf  of  the  shell,  dnring  the  iong  life  which  tbeae  animals  eer- 
toinly  enjoyed.  Mr.  Forbes  baa  an^ested  that  the  inner  courses  of  tbe 
Aamittt,  broke  off,  as  the  outer  ones  were  formed.  But  this  was  not  the  case 
with  the  orthoeenda,  whose  long  strught  shells  were  particularly  exposed  to 
danger ;  in  these  the  preservation  of  the  ahell  wsa  provided  for  bj  the  in- 
creased size  and  sttength  of  the  siphnncle,  and  ita  increased  vascolarity.  In 
eadocena  we  find  the  siphanele  thickened  by  infernal  deposits,  un^  (in  some 
of  the  very  cylindrical  apeiues)  it  (brms  an  almost  solid  aiia. 

Tbe  nudau  of  the  shell  is  rather  large  in  the  nauiili,  and  canaei  an 
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• 
opening  to  remain  through  the  shell,  until  the  umbilicus  is  filled  up  with  a 

ealloos  deposit ;  several  fossil  species  have  always  a  hole  through  the  centre. 

In  the  ammoHttes,  the  nucleus  is  exceedingly  small,  and  the  whirls  com- 
pact from  the  first. 

It  has  heen  stated  that  the  septa  are  formed  periodically ;  hut  it  must  not 
be  Bi^posed  that  the  shell>muscles  ever  hecome  detached,  or  that  the  animal 
moves  the  distance  of  a  chamber  all  at  once.  It  is  most  likely  that  the 
adductors  grow  only  in  front,  and  that  a  constant  waste  takes  place  behind,  so 
Chat  they  are  always  itioving  onward,  except  when  a  new  septum  is  to  be 
formed ;  the  septa  indicate  periodic  rests. 

The  consideration  of  this  fact,  that  the  nautilus  must  so  fr^uently  have 
an  air-cavity  between  it  and  its  shell,  is  alone  sufficient  to  convince  us,  that  the 
chambered  cephalopods  could  not  exist  in  very  deep  water.  They  were  pro- 
bably limited  to  a  depth  of  20  or  30  fathoms  at  the  utmost.* 

It  is  certain  that  the  sexes  were  distinct  in  the  tetrabranchiata,  but  since 
only  the  female  of  the  living  nautilus  is  known,  we  are  left  to  conjecture  how 
ar  the  differences  observable  in  the  shells,  are  dependant  on  sex.  M.  D'Orbigny, 
having  noticed  that  there  are  two  varieties  of  almost  every  kind  of  ammonite, 
—one  compressed,  the  other  inflated — naturally  assumed  that  the  first  were 
the  shells  of  male  individuals  ( (J ),  the  second  of  females  ( ? ).  Dr.  Melville 
has  made  a  similar  suggestion  with  respect  to  the  nautili ;  namely,  that  the 
umbilicated  specimens  are  fhe  males,  the  imperforated  sheUs,  females.  This 
is  rendered  probable  by  the  circumstance,  that  all  the  known  specimens  of 
N.  pompilius  were  female,  and  that  the  supposed  male  {N.  macnmi^halm)  is 
very  rare,  as  we  have  noticed  amongst  the  male  dibranchiata.  Of  the  other 
recent  species,  both  the  presumed  sexes  {N.  umbilicatus  ^  and  N.  stenom- 
phalus  $ )  are  comparatively  rare. 

FAMILY  I.    Nautilid^. 

Shell.  Body-chamber  capacious.  Aperture  simple.  Sutures  simple. 
Siphuncie  central,  or  internal.     (Figs.  35,  36.) 

Nautilus,  Breynius,  1732. 

Shell  involute  or  discoidal,  few-whirled.    Siphuncie  central. 

In  the  recent  nautili,  the  shell  is  smooth,  but  in  many  fossil  species  it  is 
corrugated,  like  the  patent  .iron -roofing,  so  remarkable  for  its  strength  and 
lightness.  {Buckland.)  See  pi.  II.,  fig.  10. 

*  By  deep  water,  naturalists  and  dredgers  seldom  mean  more  than  25  fathoms,  a 
oomparatively  small  depth,  only  found  near  coasts  and  islands.  At  100  fathoms  the 
pressure  exceeds  2651bs.  to  the  square  inch.  Empty  bottles,  securely  corked,  and 
sunk  with  weights  beyond  100  fathoms,  are  always  crushed.  If  filled  with  liquid,  the 
eork  is  driven  in,  and  the  liquid  replaced  by  salt  water;  and  in  drawing  the  bottle 
op  again,  the  cork  is  returned  to  the  neck  of  the  bottle,  generally  in  a  reversed  poai- 
tion.     {.Sir  F.  Beaufort.) 


UANUAL   or  THE  HOLLUSCA. 


The  umUlieiu  is  small  or  obBoIete  in  the  iypital  nautili,  ani  the  whirb 
enlarge  rapidli^.  In  the  paheozoic  apeciea,  the  nhirla  iacrease  sloidf,  aitd 
are  sometimea  Bcwcelj  in  contact  The  last  air-cell  is  frequEnfly  ahallcnrer 
in  proportion  than  the  rest. 

Anmid.  In  the  recent  nantUiiB,  tlie  Btaadihtti  are  homj,  but  calcified  b> 
a  considerable  eitent ;  thej  are  eurroanded  by  a  drcolar  fleehy  lip,  extcmil 
to  irhidi  are  four  groups  of  labial  tentaelet,  12  or  13  in  each  grunp,  thsy 
appear  to  ansner  to  the  buccal  nembran*  of  the  ealamary  (£g.  1).  Beyond 
theac,  on  each  aide  of  the  head,  is  a  donhle  series  of  bhhb,  or  bratUal  tat- 
taclet,  S6  in  nmnber ;  the  dorsal  pair  are  expanded  and  united  to  tbrm  the 
hood,  which  cloera  the  aperture  of  the  shell,  except  for  a  small  apace  on  each 
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on  their  iniifer  smiSuse,  and  are  retractile  within  aheatha,  or  "  digittttiana, 
whidi  correspond  to  the  eight  ordinary  arms  of  the  cnttle-flahea ;  their  anpe- 
rioiity  in  number  heing  indicative  of  a  lower  grade  of  organization.  Besides 
these  there  are  four  oetdait  ieTttaeles,  one  behind  and  one  in  firont  of  each  eye ; 
they  seem  to  be  instntments  of  sensation,  and  resemble  the  tentacles  of  dorit 
and  t^pfytia  (Oiww).  On  the  side  of  each  eye  is  a  hollow  plicated  process, 
which  is  not  tentaculiferons.  The  reipiratory  Jwmel  is  formed  by  the  folding 
of  a  very  thick  mnscolar  lobe,  which  is  prolonged  laterally  on  each  side  of  the 
head,  with  its  free  edge  directed  backwards,  into  the  branchial  cavity ;  behind 
the  hood  it  is  directed  forwards,  forming  a  lobe  which  lies  against  the  black- 
fltained  spire  of  the  sheQ  (fig.  48  «.)*  Inside  the  fdnnel  is  a  valve-like  fold 
(fig.  44  i).  The  margin  of  the  mantle  is  entire,  and  extends  as  fiur  as  the 
edge  of  the  shell ;  its  snbstanoe  is  firm  and  muscular,  as  &r  back  as  the  line 
of  the  sheQ-muscles  and  homy  girdle,  beyond  which  it  is  thin  and  transparent. 
'Gub  theU-miuclet  are  united  by  a  narrpw  tract,  across  the  hoUow  occupied  by 
the  involute  spire  of  the  shell ;  and  are  thus  rendered  horse-shoe  shaped. 
The  sipkunde  is  vascular ;  it  opens  into  the  cavity  contaiuiog  the  heart  ( pe^ 
ricardium),  and  is  most  probably  filled  with  fluid  from  that  cavity.   {Owen.) 

Respecting  the  habits  of  the  nautilus,  very  little  is  known,  the  specimen 
dissected  by  Professor  Owen  had  it  crop  filled  with  fragments  of  a  small  crab, 
and  its  mandibles  seem  well  adapted  for  breaking  shells.  The  statement  that 
it  visits  the  surface  of  the  sea  of  its  own  accord,  is  at  present  unconfirmed 
by  observation,  although  the  air  cells  would  doubtless  enable  the  animal  to 
rise  by  a  very  small  amount  of  muscular  exertion. 

Professor  Owen  gives  the  following  passage,  from  the  old  Dutch  naturalist, 
Rumphius,  who  wrote  in  1705,  an  account  of  the  rarities  of  Amboina. 
"  When  the  nautilus  floats  on  the  water,  he  puts  out  his  head  and  all  his  tenta- 
cles, and  spreads  them  upon  the  water,  with  the  poop  of  the  shell  above  water ; 
but  at  the  bottom  he  creeps  in  the  reverse  position,  with  his  boat  above  him, 
and  with  his  head  and  tentacles  upon  the  ground,  making  a  tolerably  quick 
progress.  He  keeps  himself  chiefly  upon  the  ground,  creeping  also  sometimes 
into  the  nets  of  the  fishermen ;  but  after  a  storm,  as  the  weather  becomes 
calm,  they  are  seen  in  troops,  floating  on  the  water,  beiti^  driven  up  by  the 
agitation  of  the  toaves.    This  saUing,  however,  is  not  of  long  continuance ; 


*  The  funnel  is  considered  the  homologrueof  the  foot  of  the  gasteropods,  by  Loven, 
a  conclusion  to  which  we  cannot  agree.  The  cephalopods  ought  to  be  compared  with 
the  larval  gasteropods,  in  which  the  foot  only  serves  to  support  an  operculum ; — or 
with  the  floating  tribes  in  which  the  foot  is  obsolete,  or  serves  only  to  secrete  a  nida- 
mental  raft  (ianthina).  However,  on  examining  the  nautilus  preserved  in  the  British 
Museum,  and  finding  that  the  funnel  was  only  part  of  a  muscular  collar,  which  ex- 
tends all  round  the  neck  of  the  animal,  we  could  not  avoid  noticing  its  resemblance 
to  the  siphonal  lappets  of  paludinot  and  to  that  series  of  lappets  (including  the  oper- 
euHgerout  lobe)  which  surrounds  the  trochtu  (fig.  87). 


H  KANUAL   OT  THX  V0LLU8CA. 

for  lining  bJdng  in  «11  ihar  tentacki,  ihej  anaet  tJiior  boit,  Ntd  so  rctom  to 


«g.M.    yaolUMttv^mlfd.' 
Dirlr.,  2  or  4  ip.    Chinese  sew,  Indian  ocean,  Persian  golf. 
FoBii,  about  100  up.     la  all  strata,  S.  and  N.  America  (Chile).   Enrope, 
India  (Pondicheny). 

Suh-genst.    Muria  (Broun),  =  Megasiphonia  D'Orfa. 
1^,  N.  zic-zac  Sbf.    H,  II.,  fig.  12,  London  day,  HtghgaCe. 
SMI,  mturei,  with  a  deep  lateral  lobe ;  aiphnacle  nea^  iotona^  kage, 
oontlnaoDa,  resemblii^  a  Buccewtoa  of  tunnela. 

Fauil,  i  Bp.    Eocene,  N.  America,  Enrope,  India. 
St^-gauu  ?   Ditciltt,  MeCoy.     WMrli  all  e^Kucd  ;   the  bit  chamber 
L,  silniisn. — Cub :  limestoue. 
,;.  HrfCut.     I'uiuiJi'il  un  Xhi:  i;jiriiinti!d  up.  iif  tk  Carb.  lime- 
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LiTUiTES,  Breynius. 
^ym.y  Utuug,  a  tnmipet. 

^.,  Hortolas,  Montf.  (whirls  separate.)     Trocholites,  Conrad. 
Ex.,  L.  convolyaos,  SchL    L.  lituos,  Hisinger. 

SheU,  discoidal ;  whirls  close,  or  separate ;  last  chamber  produced  in  a 
sfiaight  line ;  siphnnde  central. 

Fossil  J  15  sp.     Silurian,  N.  America,  Europe. 

TsocHocEEAS,  Barraude,  1848. 
Ex.,  T.  trochoides.  Bar. 
SJielly  nautiloid,  spiral,  depressed. 
Fossil,  16  sp.     U.  Silurian,  Bohemia. 

Some  of  the  species  are  nearly  flat,  and  having  the  last  chamber  pro- 
doeed  would  formerly  have  been  considered  Idtuites. 


Fig.  45.    Clymenia  $triata,  Mutut.* 


Fig.  46.    C.  linearis,  Mufut. 


Clymenia,  Munster,  1832. 
Etym.,  clymene,  a  sea-nymph. 
St/n.  Endosiphonites,  Ansted.     Sub-clymenia,  D'Orb. 
Ex.,  C.  striata,  pi.  II.,  fig.  16  (Mus.  Tennant). 
Shell,  discoidal ;  septa  simple  or  slightly  lobed ;   siphunde  internal. 
Fossil,  43  sp.     Devonian,  N.  America,  Europe. 

FAMILY  II.    Orthoceeatid-*. 

Slielli  straight,  curved,  or  discoidal ;  body  chamber  small ;  aperture  con- 
tracted, sometimes  extremely  narrow  (figs.  40,  41) ;  siphuncle  complicated. 

It  seems  probable  that  the  cephalopods  of  this  family  were  not  able  to 
withdraw  themselves  completely  into  their  sheEs,  like  the  pearly  nautilus ; 
this  was  certainly  the  case  with  some  of  them,  as  M.  Barrande  has  stated, 
for  the  siphonal  aperture  is  almost  isolated  from  the  cephalic  opening.  ^  The 
shell  appears  to  have  been  often  less  calcified,  but  connected  with  more  vas- 
cdar  parts  than  in  the  nautilus ;  and  the  siphuncle  often  attains  an  enor- 
mous development.  In  all  this,  there  is  nothing  to  suggest  a  doubt  of  their 
being  tetrabranchiate ;  and  the  chevron-shaped  coloured  bands  preserved  on 
the  orthoceras  angtdiferus,\  sufficiently  prove  that  the  shell  was  essentially 
external. 

*  Fig.  45.    Sutures  of  two  species  of  Clymenia  from  Phillips'  Pal.  Fos.,  Devon- 
shire. 

t  Figured  by  D'Arohiac  and  Veraeuil,  Geol.  Trans. 


8B  UAXUAL  OF  TEB  U0LLD9CA. 

Obthocbku,  Br^h. 

Efym.,  arfioi,  atnight,  nod  Mnu,  a  bom. 

Ifyn.,  Cfckiceraa,  McCoy.    Goniocene,  HoL* 

£f.  0.  gigauUnm  (diagram  of  tt  longitudinal  Kctton),  pi.  II,  fig.  14. 

Siell,  atraiglit ;  aphuncle  central ;  Bpectun  someliiaca  contrBcl«d. 

Fettii,  12B  ^ical  ap.  (D'Orb).+  L.  Siiniian— Trias ;  N.  America,  Au»- 
tnlia,  and  Burope. 

The  orthoeerala  ue  the  most  abundant  and  wide  spread  eheUa  of  tbe 
old  rocka,  and  attained  a  larger  uze  than  anf  other  fbssil  shell.  A  fragment 
of  0.  gigantam,  in  tbe  collection  of  Mr.  Tate  of  Alnwick,  is  a  yard  bng,  and 

1  loot  in  diameter,  its  original  length  must  have  been  S  feet.     Other  speciea, 

2  feet  in  length,  are  onl;  1  indi  in  diameter,  at  Uie  aperture. 

Sui-fouu  I.   Ouuroeerai,  Conrad  (^  meha  and  thoraoaceras.  Haeher  ?). 
SipAiaiek  lateral,  aometimes  rerj  large  {timple  .0. 
Caata  of  these  large  siphuncles  were  called  AyoliUt  b;  Eichwald. 
27  ap.    L.  Sflnrian — Trias  ?  N.  America  and  Europe. 


3.  Jetinoeerat  (Uraiiu),  ^tokea.  Sipbuude  veiy  la^,  inflated  between 
tbe  chambers,  and  connected  with  a  Blender  central  tube  hj  nidisljug  plates. 
6  ap.    L,  Silurian — Carb,  N.  America,  Baltic,  and  Brit. 

S.  Omw^riu,  Stokes.  Sipbuncnlar  beada  constricted  in  the  middle  (making 
tbe  septa  appear  as  if  united  to  the  centre  of  each).    H  tp.    L.  SUnrian,  VS. 
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iplei  of  thia  ourioiu  louH  ven  ooDected  b;  Dr  Bigib; 
.  (in  182S),  ind  hj  ths  offioen  of  the  icgiments  formerly  itationed  on  Dram- 
mond  Isluid.  Spedmena  hue  ako  beeu  bronght  home  b;  the  officen  of 
manf  of  the  Artio  expedilions.  But  with  the  eioeption  of  one  fonoerl;  in 
the  poBseuioD  of  Ijent.  Qihson,  68.,  and  Bsother  in  the  cabinet  of  Hr. 
StokeH,  the  BiphmuJe  only  ia  preserved,  and  mil  a  tract  rerneuu  of  aepU  or 
ahdl  wall  Some  of  thoae  seen  by  Dr.  Bigabj  in  the  limertone  elifs,  nen  0 
ftet  in  length. 

5.  Endoeerai,  HaD  (Cono-tnbnliiria  TVooif).  Shell  eitiemelj  elongated, 
drieaL  Siplumde  veiy  large,  cylindrical,  lateral ;  thickened  inlernallf  by  re- 
pealed Uyera  of  aheU,  or  partitionBd  off  by  fiumd-sbaped  diqibngmi.  1£  ip- 
Loirer  Silurian,  New  York. 

6.  Shell  perforated  by  two  distinct  mphimdeaP  O.  bi^phonatnm  Sby, 
Ctaradoc  sandatone,  Brit. 

"  Orthocerata  with  two  siphnnclea  have  been  abaerved,  hot  there  baa 
ibraye  appeared  aometlung  doubtful  about  them.  In  the  present  instance, 
howerer,  this  itructure  cannot  be  questioned."   (J.  Sowerby.) 

Small  orthocerala  of  various  species,  are  frcqneiilly  found  in  the  body 
chamber  and  open  aiphnnclc  of  large  epevimens.t  The  endocerm  gsmiUi- 
panm  and  fyroU^ome  of  Hall,  appear  to  be  eiamples  of  this  kind. 

GOUFHOCEEAB,  J.  Sb^,  1839. 
Efym^  gompAoi,  a  club,  and  cerat,  a  bom. 
■Pig.  to.  SurDiiiairrlfiralJi,  Etobei,  a,  froiiis>pcc[ineDliithsBr!t.H.,!rrHiil«d 
t^Dr,  BIgtbj.    The  geptiuc  added  be 
dlcited  Id  the  ■peclmen  tij  "colourlesi  I 
a  wealbned  Motion,  pnMnted  td  tbe  1 
Wood  of  H.U.3.  Pandora.    Tbe  Bguns 
t  Shells  atBellerophim  aaiM*rchUa 


I.  Bigibrs  t 


I.  by  Captain  Sdlett  and  I 
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^m^  A^oceru  (Kacher).    Fotoioccni  (McCoj). 

1^  Q.  pyribnna,  Sbf .,  fig.  61,  and  Q.  BohBmienm.  B«r.  fig-  40. 


Fig.  el.    Gamr 

^ell,  Auifonn  or  globuUr,  with  a  taping  ajiei ;  ^lertore  coiAMted  b 
(be  middle ;  npliuncle  monilifono,  Bid>-eeiitral 

Dutr^  10  If.    SHurian — Carb ;  N.  America,  Europe. 

Blynt,,  oncol,  a  protuberance. 
T^/pe,  0,  congtrictuiD,  HoIL    Trenton  limestone. 
S/ieU,  like  a  curved  gomphocerat ;  Bdphuucle  eitemal. 
Dutr.,  S  Bp.    Silurian,  New  York. 

FHRAaMdcEiAB,  Broderip. 
EiyiN.,  phragmot'tt  partition,  and  eerat,  a  bom. 

n,  lig.  1.5. 
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Ctbt&brab,  Gotdt  1833. 
fljm.,  Mirtot,  cnrvod,  eerat,  hom. 

Sgn.,  Cucpiititea,  I>esh.  1SS2  (indudiiig  gjroceru).   Apbosu,  Dl^rb. 
iJunpylocena  and  triKoaoceiw,  HcCoj. 

Ex.,  C.  hjbiidilEa,  volborthi  and  b«uimoiiti  (Bunnde). 
Sheli,  earve&  ;  nphumde  imall,  intcnul,  or  lob-ecDtnL 
Di*tT.,  3D  »p.      Ii.  Siloiiui,  Cub — K  America,  wtd  £anipe. 


OndcEua,  Meyer,  1839. 

£<)<iK.,  fJTM,  B  dnle,  and  Mrot. 

%t,  Nantfloceraa,  D'Orb, 

Ex.,  a.  EiMenM,  D'AidL,  pi.  II.,  fig.  13.    Devonian,  EifeL 

SluU,  nantilaid ;  wliirll  wpsrate ;  aphunele  eieentric,  ndisted. 

FouU,  17  sp.    U.  saurian— Trias  ?  N.  America,  and  Bnrope. 
Abcoceuj,  Bairande,  ISlS.f 

Elgm.,  atau,  a  leather  bottle. 

Shell,  bent  upon  jtself,  like  ptgehoeerat. 
I  I>u<r.,  7  Bp.     D.  Silurian,  Bobemia. 

I  FAMILY  III.    AmoNiTiDS. 

,  Shell.     Bodg-ehaaber  elongated ;   aperture  guarded  b;  proceiKB,  and 

I       doeed  bf  an  opercolnm  ;  lulurea  angulated,  or  lobcd  and  foliated  -,  tiphvtcU 
I      dtonal  (dorsal,  as  regards  the  sbell). 

I  The  ahell  of  the  aamonitida  lias  essentially  the  same  stracture  with  tbe 

I      nsntilDa.     It  conBiste  of  an  eitemal  porceUanooB^  lajer,  formed  b;  the  BoUar 

•  Kg,  as,  GjTocHTHjFoW/uiiiK^omatainGoldf).  S,  Slphuncleof  G.  il.¥™«™, 

4  In  Halilingcr't  Berichte. 

t  It!  mlcTMCoplE:  ilniclure  tau  not  becD  iiCiifacloiUj  eiimlned ;  Flof.  F«b» 
delected  ■  pimctate  itiaetun  In  sne  ip«lei. 
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of  the  nuntlE  onlj ;  and  of  an  internal  nacreoui  lining,  depant«d  by  the  whols 
tatent  of  ita  viMenl  (or&oe.  Then  it  an  ammvuift  in  the  Bhtieii  UoBeum, 
eiidentlf  broken  and  repaired  dnring  the  life  of  the  animal,*  which  ihevi 
that  the  iheU  waa  depo>ited.^v»  mUm.  In  Mme  apeaiea  of  nmmonitcs  the 
oollar  of  the  mantle  forma  pronunent  ipinca  on  the  ahell,  which  are  too  deep 
for  the  niceral  mtiutJe  to  enlei ;  the;  are  therefore  partilioaed  ^  (bb  in  ^ 
armatui,  Liaa)  from  the  bodf  whirl  and  air  cella,  end  not  exhibited  in  cadt. 

The  bacnlitea,  and  ammonitea  of  the  eeetion  arirlati,  acquire  when  adult 
a  proeeaa  projecting  from  the  ontcr  mirgigi  of  their  ihelL  Certain  otha 
ammamtes  (the  ornati,  ecnmeti,  &o.}  form  two  lateral  procwaea  before  tlu7 
oesM  to  grow  (pL  III^  flg.  B).  Aa  then  proceuei  are  often  developed  in 
TDj  imall  ipeeimeua,  it  haa  bien  aappoied  that  they  are  fonzied  repeated^ 
in  the  lifb  of  the  animal  (at  each  periodic  rest),  utd  ere  ^;aiD  removed  when 
growth  reoommenoM.  Hues  imall  apecimcna,  howerer,  ma;  be  oulj  dwufb. 
In  one  aDunonita,  from  tiie  inferior  oolite  of  Normudy,  tiie  enda  of  theae 
lateral  prooeieei  meet,  "forming  an  arch  over  the  ^lerture,  and  dindlsg 
tt  into  two  ontleti,  one  eorreaponding  with  tiiat  above  the  hood  of  the  nantiliia, 
whidi  gives  paalage  to  the  diHval  fold  of  the  mantle ;  the  other  witli  that 
below  the  hood,  wiieniie  iaaue  the  tentoclea,  month,  and  Amnel ;  eneh  a  modi- 
ficaUoD,  we  may  premme,  ooold  not  lake  place  before  the  terminatiou  id  the 
growth  of  the  individua]."i'     (OneoO 

M.  D'Orbigny  has  figured  several  siamplea  of  deformed  mniuDwta,  bi 
wbich  one  aide  of  the  ahell  ia  acarcel;  developed,  and  the  lieal  ia  eonacqneatlj 
lateral.  Such  apecimena  probably  indicate  the  partial  atrophy  of  the  bnnchis 
on  one  aide.  In  the  British  Mnaenm  there  ace  defor 
oiiaiia,  omaltAtut,  and  tubenrulatti- 
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OoihATiTEa,  De  Bira. 
A)p>^  goma,  xnglei  (ibonld  be  written  gonialitei  F). 
Bf%.,  egamde*,  Uontf. 

Xfmflai,  Q.  Hoialawi,  pL  III.,  fig.  I.,  G.  ipherimi,  Ig.  5S,  Htd  IB. 
SMI,  (KictndBl ;  mtnm  lobed ;  lipliiuide  doml. 
Dittr.  ISO  qk     Deroniwi — Triu,  Europe. 

BACTxme,  Suidboger  (=  itenocena,  lyOrb  t). 
SMt,  (tni^t ;  mtnres  lobed.  IJjm,  B,  ubconicni,  Sbget. 
Dittr.,  i  ag.     Sevoman — Germui;. 


Ciunns,  De  Hhd. 
3^,  C.  Dolonu,  pL  m.,  fig.  2. 

Sketl,  diacoidKl ;  ratnm*  bbeJ,  the  lobes  erennlaUd.     Iig.  B4, 
Dittr^  mueheUuUc,  8  ip.    Oernun;,  Pnnce,  HiiuiB,  Siberia. 
Balt-nuill  (Seaper).    17  tf.    S.  C^aun,  I^tiL 
M.  D'OrbigD;  describes  B  sheila  &om  tlie  gsolt  and  U. 

»  hsve  eqnsUj  dmple  mtnres,  wbai  foang. 


Ahmomites,  Bmgnicre. 
,  a  name  of  Jupiter,  worshipped  in  Libja  nnder  the  fbrm 
unonile  is  the  eorsu  ammonU  uf  old  anthors. 
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16.  Cagsiani,  36  sp.  of  very  yariable  form,  and  remarkable  for  the  nnmber 
and  complexity  of  their  lobes.    Trias,  Austrian  Alps. 


Fig.  57* 
Ex.y  A.  Maximiliani  (fig.  57),  A.  Mettemicliii. 

Cbiocebas,  Leveille. 
Etym.y  krios,  a  ram,  and  ceras,  a  bom. 
Syn.,  tropseum,  Sby. 

Ex.,  C.  cristatum,  D'Orb.  (pi.  III.,  fig.  8). 
SAeily  discoidal ;  whirls  separate. 
Dutr^  9  sp.    Neocomian — Gault ;  Brit,  France. 

ToxocEBAS,  D*Orb. 
Etym.,  toxon,  a  bow,  eeras,  a  horn. 
Ex.,  T.  annulare,  D'Orb.  (pi.  III.,  fig.  12.) 
Shelly  bow-shaped ;  like  an  ammonite  uncoiled. 

Dislr.y  19  sp.   Neocomian.     Between  this  and  cnoceras  and  ancyloceras 
there  are  numerous  intermediate  forms. 

Ancylocesas,  D'Orb. 
Etym.y  ancidoSy  incurved. 
Ex.,  A.  spinigerum  (pi.  III.,  fig.  10). 

Shelly  at  first  discoidal,  with  separate  whirls ;  afterwards  produced  at  a 
tangent  and  bent  back  again,  like  a  hook  or  crosier. 

Distr.y  38  sp.   Inf.  oolite — chalk.   S.  America  (Chile  and  Bogota),  Em*ope. 

ScAPHiTES,  Parkinson. 
Etym.y  icofphey  a  boat. 
Ex.y  S.  equalis  (pi.  III.,  fig.  9). 

Shelly  at  first  discoidal,  with  close  whirls ;  last  chamber  detached  and 
recurved. 

Distr.y  17  sp.      Neocomian— chalk.    Europe. 

Helicoceras,  D'Orb. 
Etym.y  helix  {helicos)y  a  spiral,  and  ceraSy  horn. 
Ex.y  H.  rotundum,  Sby,  sp.  pi.  III.,  fig.  11  (diagram). 

•  Fig.  57.  Am.  Maximiliani  Klipstein.  (=  A.  bicarinatus  Mtinst).  Trias,  Hall- 
stadt  (copied  from  Quenstedt).  A,  Profile  shenring  the  numerous  lobes  and  saddles. 
B,  tutuie  of  one  side ;  v,  dorsal  saddle. 
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Shell,  bent  once  npon  iUelf ;  tbe  two  atraigbt  portions  in  eonljiGt. 
Ditlr..  7  ap.    Neocomiui— ch^lc    Brit.  FnnM. 

BACtlUTES,  Lamank. 
Etym.,  bacalm,  a  Btuff. 
Ex.,  B.  aneeps.    PI.  III.,  %  13. 

Shell,  straight,  elongated ;  aperture  guarded  bj  a  dorsal  proceas. 
iJirtr.,  lisp.     Neocomian— chalk,     Enrope,  S.  America  (Chile). 
BaaUina,  D'Orb.     B.  Roujana.     Neoc,,  France.     Sutures  not  foliated. 
The  ehallc  of  Normandj  haa  reeeived  the  name  of  iaculite  iimeitone,  from 
the  abnndauce  of  this  foseiL 


CLASS  IT.     GASTEROPODA. 

The  gasteropoda,  incloding  land-mails,  sea-snuls,  whelks,  limpets,  and  the 
like,  are  the  type*  of  the  molliaea ;  that  is  to  say,  thej  present  all  the  leading 
{catnrei  of  molloscona  orgtuuzation  in  the  most  promiDent  degree,  and  make 
less  approadi  to  the  appearance  and  condition  of  Gshei  than  the  cephalopods, 
and  less  to  the  cntataceana  and  zoophytes  than  the  bivalves. 

Their  oidinar;  and  characteristic  mode  of  locamotion  is  eiemplified  bj  the 
common  garden-snail,  which  creeps  hy  the  successive  cipansioo  and  contraction 
of  its  broad  mnscular  foot.  These  muscular  movements  ms;  be  seen  folioning 
mch  oth^  in  rapid  waves  when  a  snail  is  climbing  a  pane  of  glass. 

The  nuclfobranchea  are  "  aberrant"  gasteropods,  having  the  foot  thin  and 
terticai ;  tbcj  swim  near  the  surface  of  the  sea,  in  a  reversed  position,  ov 
adhere  Xa  floating  aes-weed. 


The  gasteropods  are  nearly  aU  unsymmetrieal,  the  body  being  coiled  up 
Epiraliy,  and  the  respiratory  organs  of  the  leR  side  being  usually  atrophied. 
In  chiton  and  dentalium  the  braackia  and  reproductive  organs  are  repealed 
on  each  side. 


ss 
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A  ^  tptatii  tit  eymia,  liionaa,  pcUiuUia,  Kid  Aelo!,  tie  vmg»ioa»  ■,  tbe  , 
Rat  lie  oripanas. 

When  first  lutdied  tbe  foimg  sre  oIwbjs  provided  with  a  shell,  Uiai^h  in  ,, 
man^  &milies  it  becomea  concealed  bj  a  fold  of  the  nuintle,  or  it  il  apeedily  ,. 
and  wtollj  lost.*  ^ 

The  gasteropoda  form  two  naCund  groups;  one  breathing  sir  (jni/nitMi/«ra), 
the  other  water  {hrcmchifera).  The  air-breathers  undergo  no  apparent  meta-  . 
uiorphosiB ;  when  bom,  the};  differ  from  their  parents  in  size  onlf .  The' 
water-breathers  hare  at  first  a  small  nauliloid  shell,  espable  of  coDcealing 
them  entirely,  and  closed  by  an  Dperculum.  loElead  of  creeping,  they  swim 
with  a  pair  of  cilialed  fins  springing  from  the  sides  of  tbe 
head ;  and  by  this  means  are  often  more  widely  dispersed 
than  we  should  be  led  to  eipect  from  their  adult  haliita ; 
thus  some  sedenlary  specie*  of  aUgptraa  and  chUon  have  -, 
B  greater  range  than  the"  paper-siulor,"  or  the  ever-drifling  / 
oceauie-anail. 

At  tliis  stage,  which  may  fairly  be  compared  with  the  \ 
larral  coaditioa  of  insects,  there  ie  scarcely  any  difference 
between  the  young  of  eolia  and  aplysia,  or  iuednum 
veroietui.  (ST.  Edw.)  *ig.  tu,t 

The  development  of  the  brancliiferous  gasteropoda  may  be  obaerved  with 
much  facility  in  the  common  river-snails  (pa/Kffiiia) ;  whicli  are  yivipannts, 
Biid  whose  oviducts  in  early  summer  contain  young  in  all  stages  of  growth 
a  quarter  of  an  inch  in  diameter. 


Embryos  scarcely  visible  to  the  naked  eye  have  a  weH-fonnBd  shell,  oi 
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The  development  of  the  pnlmoniferous  embryo  is  best  seen  in  the  trans- 
paient  eggs  oi  the  firesh-water  limndds ;  these  are  not  hatched  mitil  the  yoang 
have  passed  the  krval  condition,  and  their  ciliated  head-lobes  (or  veil),  are 
anperseded  by  the  creeping  disk,  or  foot. 

The  shell  of  the  gasteropods  is  usually  ^ral,  and  univalve ;  more  rarely 
Uthilar,  or  corneal,  and  in  one  genus  it  is  multivahe.  The  following  are  its 
piineipal  modifications : 

A.  Begukrly  spiral, 

a,  elongated  or  toneted ;  terebra,  iurritella, 

6,  cylindrical;   megcupira, pupa, 

c,  short;  buccinum. 

d»  globular ;  tmtica,  helix, 

e.  depressed;  solarium. 

f.  discoidal;  planorbis, 

g.  convolute;  aperture  as  long  as  the  shell ;   cypraa^  bulla, 
A.  fusiform ;  tapering  to  each  end,  V^tfusus, 

e*.  trochi-form ;  conical,  with  a  flat  base,  like  trochus. 
k,  turbinated ;  conical,  with  a  round  base,  like  turbo, 
I.  few- whirled;  helix  hamastoma,  PI.  XII.,  fig.  1. 
m.  many- whirled;  helix polygyraia,    PI.  XII.,  fig.  2. 
n,  ear-shaped;  haliotis. 

B.  Irregularly  spiral ;   siliquaria,  vermetus, 

C.  Tubular;  dentalium. 

D.  Shield-shaped;   umbrella, parmophorus, 

E.  Boat-shaped;  navlcella. 

F.  Conical  or  limpet-shaped ;  patella, 

G.  Multivalve  and  imbricated ;  chiton. 

The  only  symmetrical  shells  are  those  of  carinaria,  atlanta,  dentalium, 
and  the  limpets.  * 

Nearly  all  the  spiral  shells  are  dextral,  or  right-handed ;  a  few  are  con- 
stantly sinistral,  like  clausilia  ;  reversed  varieties  of  many  shells,  both  dex- 
tral and  sinistral,  have  been  met  with. 

The  cavity  of  the  shell  is  a  single  conical  or  spiral  chamber ;  no  gastero- 
pod  has  a  multilocular  shell  like  the  nautUus,  but  spurious  chambers  are 
formed  by  particular  species,  such  as  triton  corrugatus  (fig.  62),  and  euomphalus 
pentangulatus ;  or  under  special  circumstances,  as  when  the  upper  part  of  the 
spire  is  destroyed. 

Some  spiral  shells  arc  complete  tubes,  with  the  whirls  separate,  or  scarcely 

•  The  curve  of  the  spiral  shells  and  their  opercula,  and  also  of  the  Nautilus,  is  a 
logarithmic  spiral ;  so  that  to  each  particular  species  may  be  annexed  a  number,  indi- 
cating the  ratio  of  the  geometrical  progression  of  the  dimensions  of  its  whirls.  Rev . 
H.  Moseley,  "  On  geometrical  forms  of  turbinated  and  discoid  shells."  Phil.  Tram. 
Zond.  1838.    Pi.2,p.Zb\. 
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ill  contact,  M  taUaria,  egeioHoma,  uid  vahaia ;    bat  ngi 

ioaer  side  of  the  epiral  tube  ia  formed  by  the  pre-eiiiting  whirla  (Gg.  62). 

The  KDi  of  the  shell,  aromu)  nMch  the  whirii  are  coiled,  U  wmetimes 
open  or  hollow ;  in  which  case  the  shell  ia  said  to  be  petfimted,  or  niitfi- 
cafedi<i.%.>olari,iHn).  The  peribntion  may  be  a  mere  chink,  or  fianire  (riain), 
u  in  laama ;  ot  it  may  be  filled  ap  bj  a  shelly  deposit,  as  in  many  naticta. 
In  oUieT  shells,  like  the  triton,  the  whirls  are  closely  coiled,  leaving  only  a  pillar 
ot  shell,  or  coUtnulia,  in  the  centre  -,  sach  shdle  are  said  to  be  iafaforate. 


The  apex  of  the  shell  presents  important  characters,  as  it  was  the  tmdaa 
or  put  formed  in  the  egg  ;  it  is  suustral  in  the  fyroMidtlUda,  oblique  and 
Bpirsl  in  the  aucleoiranciei  and  einar^nulte,  and  mamtniliated  in  furfincttf 
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«      » 

*  ■•   ^ 
in  adduloiiB  waters  (e.  g.  ceriihidea  andpiremsj^'wn^  specimens  may  be  ob- 
tained firom  more  favorable  situations  with  the  poihfs  perfect. 

The  line  or  chumel  formed  by  the  jraiction  of  tfie  T^hirls  is  termed  the 
nsture.  ''"."'• 

The  last  torn  of  the  shell,  or  bocbf^whirl,  is  usually  v^  capacious ;  in 
the  females  of  some  species  the  whirls  enlarge  more  rapidfy  |h^  in  the  males 
(e.  g.  bueeinum  undatum).  The  "  base ''  of  the  sheU  is  the  opppsfte  end  to 
the  apex,  and  is  usually  the  front  of  the  aperture. 

The  aperture  is  entire  in  most  of  the  vegetable  feeders  (Aolasiidfnfifd),  but 
notched  or  produced  into  a  (7a»a/,  in  the  carnivorous  families  {siphoAoqi(/^Mta); 
this  canal,  or  siphon,  is  respiratory  in  its  office,  and  does  not  necessarilyft{dieate 
the  nature  of  the  food.  Sometimes  there  is  a  posterior  channel  or*  ^vatA; 
which  is  excurrent,  or  anal,  in  its  function  (e.  g.  strombida  and  ovulum  volva) ; . 
it  is  represented  by  the  slit  in  scissurelia,  the  tube  of  typhis,  the  perforation.^ 
mJUsureHa,  and  the  series  of  holes  in  Judiotis. 

The  margin  of  the  aperture  is  termed  \kQ  peristome ;  sometimes  it  is  con- 
tinuous (cyclostotna),  or  becomes  continuous  in  the  adult  (carocolla) ;  very 
frequently  it  is  *'  interrupted,"  the  left  side  of  the  aperture  being  formed  only 
by  the  body-whirl.  The  right  side  of  the  aperture  is  formed  by  the  outer 
lip  {labrum),th.e  left  side  by  the  inner  or  columellar  lip  {labium),  or  partly 
by  the  body-whirl  (termed  the  "wall  of  the  aperture"  by  Pfeiffer). 

The  outer  lip  is  usually  thin  and  sharp  in  immature  shells,  and  in  soihe 
adults  (e.  g.  helicella  and  btUimulus)  ;  but  more  frequently  it  is  thickened ; 
or  reflected ;  or  curled  inwards  {inflected),  as  in  cyprcea;  or  expanded  as  in 
pteroceras ;  or  fringed  with  spines  as  in  murex.  When  these  fringes  or  ex- 
pansions of  the  outer  lip  are  formed  periodically  they  are  termed  varices. 

Lines  of  colour,  or  sculpture,  running  from  the  apex  to  the  aperture  are 
spiral  or  longitudinal,  and  others  which  coincide  with  the  lines  of  growth  are 
"transverse,"  as  regards  the  whirls;  but  stripes  of  colour  extending  from 
the  apex  across  the  whirls  are  often  described  as  "  longitudinal "  or  "  radia- 
ting," with  respect  to  the  entire  shell. 

Shells  which  are  always  concealed  by  the  mantle  are  colourless,  like  Umax 
2sA  parmjophoms ;  and  those  which  are  covered  by  the  mantle-lobes  when 
the  animal  expands,  acquire  a  glazed  or  enamelled  surface,  like  the  cowries  ; 
when  the  shell  is  deeply  immersed  in  the  foot  of  the  animal  it  becomes  partly 
glazed,  as  in  cymba.  In  all  other  shells  there  is  an  epidermis,  although  it  is 
sometimes  very  thin  and  transparent. 

In  the  interior  of  the  sheU  the  muscular  impression  is  horse-shoe  shaped, 
or  divided  into  two  scars ;  the  horns  of  the  crescent  are  turned  towards  the 
head  of  the  animal. 

The  operculum  with  which  many  of  the  gasteropods  close  the  aperture  of 
their  shell,  presents  modifications  of  structure  which  are  so  characteristic  of 
the  sub-genera,  as  to  be  worthy  of  particular  notice.  It  consists  of  a  homy 
]Byer,  sometimeB  atrengtbened  by  the  addition  of  c8i\.cm.o\v&  TEkai\jet  Wii  '"^'Sk  ^x- 
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torior,  and  in  ita  inode,of  g^irwtli  it  preaenta  Mnne  TMtmblraee  to  tie  riidl 
itself.  Its  inner  nirf^  'is'  urnked  1^  s  mnwolar  icar,  wboBC  lioai  bear  no 
relatiim  to  the  etteiiiBl  liaei  of  growth,  and  iti  tola  W  inliln  the  mnacnUr 
Bear  in  the  aheH..*  H."  developed  in  the  embTTO,  within  the  t^g,  and  the 
pdnt  from  whi£h.it'eommencea  is  termed  the  nadeita ;  men;  of  the  apini 
and  Mmeaitric  Ibims  fit  the  aperture  of  tlie  shell  with  acdmcy,  the  otiia* 
onlj  dose  tlie  entrance  porlJall;.  and  in  many  genera,  eapeciallj  those  with 
larg«  qiertnref  (e.  g.  dolium,  eaaidaria,  iaijia,  naacelta),  it  ia  qdie  rndi' 
meatp2-e''otxole(e. 


Fig.  «». 


The  opercolnm  is  described  as — 

Caneenirie,  when  it  increaaes  eqaollj  all  roiud,  and  the  nnclena  is  central 
or  aab-eentral,  a»  ia  palui^na  and  aufpuHaria  (pi.  IX.,  fig.  26), 

Imbricated  or  larnflW  (flg.  G4),  when  it  grows  onl;  on  one  aide,  and  the 
naclens  ia  marginal,  as  in  paTjmra,  phonu,  and  ptUudomiu, 

ClatD-ihaped,  or  nngoiculate,  (^.  63,  with  the  nndeoa  apical  or  in  front), 
as  in  ttirbinelivt  and  fittnt ;  it  is  claw-shaped  and  serrated  ia  ilromiut 
(flg-89). 

^tral,  when  it  growa  mHj  on  one  edge,  and  teviAvm  tts  it  grows ;  it  it 
always  tiniitral  in  dextrel  shells. 

Fmtatpnd,  or  few-whirled  (fig.  66),  as  in  literina. 

Sai-fpirai,  Or  scarce];  spiral,  in  melania.    FL  VIIT.,  fig.  25*. 

MuiHipirai  or  nuuiy-whiiled  (fig.  65)  as  in  IraeAai,  where  they  aome- 
times  amonnt  (o  20 ;  the  number  of  turns  which  the  iqArculum  mstea  i>  not 
determined  by  the  nmnber  of  whirls  in  the  ahell,  but  by  the  rarvahire  of  the 
opening,  and  the  necessity  that  the  operculum  should  rerolve  laet  enough  to 
fit  it  constantly  {Motele^). 

It  is  aaid  to  be  aiiimiated  when  it  has  a  prcgectioii,  la  ia-nerita 
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I,  whidi  aacbot  thfnuelTci  j.. 
'trUkUUa  {tif.  68),  Khich  /'. 
r  element,  and  is  Ibund  gliM 
u).     A  West  Inaiii  !»nd-  '  -^ 


like  Utiopa  and  riuo*  pomi,  whidi  aacliDr  thfnuelTci 

to  na.-weed*  (Or^),  ami  eerUkUUa 

taqnenttf  Iraves 

JTiging   in  the  tax   {Admu). 

«oul  (e]rcbjfo««  mfoutim)  Hao  impends  itadf  (Gnild- 

ing).     Tbe  origin  of  the«e  threads  hu  not  been  ei- 

pUnad ;  but  toDW  of  tlie  Umaeei  lowel  thenuelvea  to 

the  graand  hj  a  thiead  which  u  not  secreted  by  any 

particDlar  gland,  bnt  derived  from  the  eiudation  over 

the  genenleorfiMe  of  tliefaodj  (Lister;  D'Orbigny). 

llie  dirision  of  thi<  extensive  dim  into  orders  and 
boulies,  has  engaged  tiie  attention  of  many  natnralists, 
wd  a  vanetf  of  methods  liave  been  proposed.     Ca- 


Tier's  daaaiSealion  was  the  fii^  that 
merit,  and  sereral  of  his  orders  have  s 
mth  advantage. 

possessed  much 
inceb«=nnmled           ^_  ^_ 

System  of  Covier. 

Class.       GA8TKBOP0DA. 

System  now  adopted. 

2.  Scutibrsnchiata 

3.  Cyelobranchiata 

5.  Polmooata 

6.  Tectibranchiata 

7.  Infcrobranchiata 

8.  Nudibtanchiata 

V  Old.  PromiraneMaia.  M.  Mw. 
Ord.  FtUmoidfera. 

Class.     HETEBOPODi, 

ORDER  I.  PEiisi 
Aidomen  well  developed,  and  pcoterted  by  a  shell,  into  whieh  (be  whole 
aninud  can  neually  retire.  Mantle  farming  a  vaulted  chninhcr  over  the  back 
of  the  head,  in  which  are  placed  the  cicretDry  orifices,  and  in  whieh  the 
branchiiB  are  almost  ^naja  lodged.  Branciite  pectinated,  or  plume-like, 
utuated  {proton)  in  advance  of  the  heart.     Sexes  distinct,     (M,  Edwards.) 

SECTION  A.    SiFHONOBTo'iriTi.    Carnivorous  Gasteropoda. 

Shell  spiral,  usually  imperforate ;  apertoie  notched  or  prodnced  into  a 
canal  in  Croat.     Operculum  homy,  lameUar. 

Animai  provided  with  a  retractile  proboscis ;  eye-pediccIs  connate  with  the 
tentacles  ;  margin  of  the  mantle  prolonged  into  a  siphon,  by  which  ivater  is 
conveyed  into  the  branchial  chamber ;  gills  1  or  2,  comb-Ukc,  placed  abliijncly 
over  the  back.    Species  all  marine. 
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FAMILY  I.     Stb^mbids.    Wing-shells. 

SMI  with  an  eipanded  Up,  deeply  noteliEd  near  the  canal.  Operadiai 
cltiK-abap«d,  aennitcd  on  the  outer  e^e. 

AioMal  fnnuahed  with  kr^  ejes,  placed  on  tMck  pedicels ;  tentacles 
■lender,  ridng  from  the  middle  of  the  eje-pediceU.  Foot  nairow,  ill  adapted 
foi  eneping.    Lingual  teeth  single ;  oncini,  three  on  each  ude. 

lie  Bttombs  are  carrion  feeders,  and,  tor  mollnKons  animals,  veij  active ; 
they  progreu  by  a  sort  of  lespii^  movement,  turning  their  heavy  shell  &ani 
aide  to  side.  Their  eyes  are  more  perfect  llian  those  of  the  other  gasteropoda, 
or  of  many  fishes. 


Stbohbus,  L.    Stromb. 

Stym.,  itromtoa,  a  top. 

T^pe.  S.  pugilis.    PI.  IV.,  fig.  1. 

SkeB  rather  vcntricoac,  tubercular  or  spiny;  spire  short;  aperture  long, 
with  a  short  cansl  above,  and  truncated  below ;  outer  lip  eipanded,  lobed 
above,  and  sinualcd  near  tlie  notch  of  the  anterior  canaL    T.ingT>.|  teetli 
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Tii&Tia,  CVmi&,  "New  Zealand,  Pacific,  West  America.    On  reefs,  at  low  water, 

m^Tim^Tig  to  10  fitthoms. 

IfouUy  5  cretaceous  spedes  ;  8  ap.  Miocene — .  South  Europe.  There  is  a 
igraop  of  small  aheHs  in  the  eocene  tertiary  strata  of  England  and  France, 
anatly  related  to  the  living  S.  jUsureUus  L.,  some  of  which  have  heen  placed 
wiJOi  rogteUaria,  because  the  notch  in  the  outer  lip  is  small,  or  obsolete.  They 
probably  coBstitDte  a  sub-genus,  to  which  Swainson's  name  siromUdia,  might 
lie  Implied.     Extanple,  S.  Bartonensis.     PI.  IV.,  fig.  2. 

The  fonntain-sheU  of  the  West  Indies,  •$*.  ffigat,  L.,  is  one  of  the  largest 
living  aheOs,  weighing  sometimes  four  or  five  pounds ;  its  apex  and  spines  are 

IfiDed  up  with  solid  shell  as  it  becomes  old.    Immense  quantities  are  annually 
imported  from  the  Bahamas  for  the  manufacture  of  cameos,  and  for  the 
porcelain  works ;  800,000  were  brought  to  Liverpool  alone  in  the  last  year, 
I      1850  (Mr.  Archer). 

PrEBoCERAii,  Lam.    Scorpion-shell. 

Etym,,  pteron,  a  wing,  and  cttras,  a  horn. 

Typey  P.  hmibis.    PL  IV.,  fig.  3. 

Shell  like  strombus  when  young  ;  outer  lip,  of  the  adult,  produced  into 
several  long  daws,  one  of  them  dose  to  the  spire,  and  forming  a  posterior 
canaL 

Distr.,  10  sp.    India,  China. 

Fastilf  nearly  100  sp.  are  enumerated  by  D'Orbigny,  ranging  from  the 
lias  to  the  upper  chalk ;  many  of  them  are  more  nearly  related  to  aporrhais 
(cerUAiada). 

RosTELLA&iA,  Lam. 

Etym.,  rosteUum,  a  little  beak. 
SyH,y  fiisus,  Humphreys. 
Example^  R.  curta.     PL  IV.,  fig.  4. 

Shell  with  an  elongated  spire ;  whirls  numerous,  flat ;  canals  long,  the 
posterior  one  running  up  the  spire ;  outer  lip  more  or  less  expanded,  with 
only  one  sinus,  and  that  close  to  the  beak. 

Distr,,  5  sp.  Red  Sea,  India,  Borneo,  China.  Range,  30  fathoms. 
Fossil,  70  sp.    Neocomian  —  chalk  (=aporrhais  ?).     6  sp.     Eocene — . 
Britain,  France,  &c 

The  older  tertiary  species  have  the  outer  lip  enormously  expanded,  and 
smooth-edged;  they  constitute  the  section  hippochrenes  of  Montfort  (e.  g. 
Boat,  ampla^  Solander.     London  clay). 

Sub'gewus?  Spimgera,  D'Orb.  1847.  Shell  like  rostellaria ;  whirls 
keded ;  keel  devdoped  into  a  slender  spine  on  the  outer  lip,  and  two  on  each 
whirl,  forming  lateral  fringes,  as  in  ranella.  Fossil,  5  sp.  Inf.  oolite — 
chalk.    Britain,  France. 

F  ~ 
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SiXAFHS,  Uontfort.     (Todidlam,  Lam.) 
£^.,  diminntiie  of  lereirg,  m  nnger. 

Tgpt,  8.  terebellum  (UmucnB  ap.)— T.tabnktnm,  Lam.    Fl  IT.,  %.  5. 
Shell  smtHith,  tab-cjliadriia] ;  spin  diort  or  none ;  aperture  long  and 
narrow,  truncated  below ;  onter  lip  thin. 

Diilr.,  1  ep.    China.     Pliilippinee,  S  tnu,     (Cuming.) 
Foail,  5  ip.     Eocene — .     London,  Paria. 

TliB  animal  of  terebfUtm  baa  an  opereulmn  tike  tlroaUnu  ;  its  eye-pe^eda 
are  (imple,  without  tentacles  (Adams).  In  One  (ossil  apedei,  T.  fuiiforme, 
tbere  ii  a  abort  poatcrior  canal,  as  in  roiteUaria. 

FAMILY  n.     MOBlciDA. 
Shell  witb  a  Btraight  anterior  canal ;  ipertnre  entire  beMad. 
Animal  witli  B  broad  foot ;  ejei  aeesile  on  tie  tentacleB,  or  at  their  base ; 
branchial  plmnea  2.     Ltngtial  rihbon  long,  Uneai ;  Toehii  armed  with  a  aia- 
gle  seriea  of  dentated  teetli ;  imeiiii,  ringle.    Fredatoij,  on  other  mollutca. 
UnRBX  (Plinj)  L. 
TjTwt,  M.  palma-Toace,Fl.IV.,fig.  10.   M.  tenmspina,  PL  IT.,  %  S.  M. 
hauBtellqm,  Fl.  IT,,  fig.  8.    M.  radii,  pinnatoi. 

Sieli  ornamented  with  three  or  more  continnaiis  lon^tiidinal  lariceB ; 
Rpertnre  ronnded ;  beak  ofUn  vetj  long ;  canal  partly  closed ;  open^um 
concenOie,  nacleassnb-apicBl(FI.IV.,Gg.lO);lingna]  dentition  (M.erinaceoa), 
teelli  lingla,  3  created ;  uictai  nngle,  curred. 

Diitr.,  ISO  sp.    'World-wide;  most  abnndaut  on  theTf.  coaat  of  trojncal 
America,  in  the  Chiaeae  Sea,  West  coast  of  Africa,  West  Indtea;  ranging 
from  low  water  to  25  kthoma,  rarelj'  at  60  &thomB. 
Fottil,  ISO  ap.     Eocene — .    Britmn,  France,  &e. 
A  few  of  Ihe  apeciea  nsnaUf  referred  to  thia  genos,  belong  to  pamnia 
and  trophoK. 

The  mnrices  appear  Xn  form  only  one-third  of  a  whirl  annnaSf ,  ending  in 
a  varix;  aome  apeciea  form  latennediale  ranees  (^  lesi  eitent.  M.  eriaaeeiu 
a  verf  abund&nt  apeciea  on  the  eoasta  of  the  channel,  is  called  ''  sting~winUe" 
bj  fiahermBD,  who  aaj  it  mekca  round  holes  in  the  other  ahBU-Sah  with  ita 
beak.     See  p.  27.     The  ancients  obtained  tbtdr  parple  dye  from  ^leraea  of 
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Type,  T.  pungeiis.    PI.  IV..  fig.  11. 

Shell  like  murex ;  but  having  tubolar  spines  between  the  varices,  of  which 
the  last  is  open,  and  occupied  by  the  excurrent  canal. 

DtMtr.,  8  sp.     Medit.,  Wv  Africa,  Cape,  India,  W.  America.    — 50  fms. 
FotsU,  8  sp.     Eocene — .    London,  Paris. 

PiSANiA,  Bivon,  1882. 

Etym,,  a  native  of  (the  coast  near)  Pua,  in  Tuscany. 
S^n.y  Pollia,  Enziua,  and  Euthria  (Gray). 

Types,  P.  maculosa.    PI.  IV.,  fig.  14  (Enzina)  zonata.    PI.  IV.,  fig.  15. 
Shell  with  numerous  indistinct  varices,  or  smooth  and  spirally  striated ; 
eanal  short ;  inner  lip  wrinkled ;  outer  lip  crenulated. 
Operculum  ovate,  acute ';  nucleus  apical. 
The  pisania  have  been  usually  confounded  with  huceinuniy  murex,  and 

Digtr.,  about  120  sp.    W.  Indies,  Africa,  India,  Philippines,  S.  Seas,  \V 
America. 

Fossil,  ?  sp.    Eocene — .    Bril .,  France,  &c. 

Ranella,  Lam.    Frog-shell. 

i5^».,  ApoUon,  Montfort  and  Gray.        y.. 
T^es,  R.  granifera.    PL  IV.,  fig.  12.     R.  spinosa. 
Shell  with  two  rows  of  continuous  varices,  one  on  each  side. 
Operculum  ovate,  nucleus  lateral. 

Distr.y  50  sp.    Medit.,  Cape,  India,  China,  Australia,  Pacific,  W.  America. 
Bange,  low-water  to  20  fms. 
Fossil,  23  sp.    Eocene — . 

Triton.    Lam. 

Etym.     Trilon,  a  sea-deity.    Syn.,  persona  (Montf.  Gray). 

Type,  T.  tritonis,  L.  sp.     PI.  IV.,  fig.  13. 

Shell  with  disconnected  varices  ;  canal  prominent ;  lips  denticulated. 

Operculum  ovate,  sub-concentric. 

Distr.,  100  sp.  W.  Indies,  Medit.,  Africa,  India,  China,  Pacitii-,  W. 
America.  Ranging  from  low-water  to  10  or  20  fathoms  ;  one  minute  species 
has  been  dredged  at  50  fathoms. 

FossU,  45  sp.    Eocene — .     Brit.,  France,  &c.     Chile. 

The  great  triton  (71  tritonis)  is  the  conch  blown  by  the  Australian  and 
Polynesian  Islanders.  A  very  similar  sp.  {T.  nodiferus)  is  found  in  the 
Medit.,  and  a  third  in  the  W.  Indies. 

Fasciolaeia,  Lam. 
Etym.,  fascioJa,  a  band. 
Type,  F.  tulipa.     PI.  V.,  fig.  1. 
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Shell  foaitbnii,  elongated ;  whirla  niand  at  iognlar ;  ami  open ;  co- 
InmelUr  lip  tortuana,  witb  lereral  oblique  folds,  Optn.  dsw-eluqwd.  F. 
gigaaUa  of  the  S.  Seai,  attains  a  length  of  nooif  two  f^t. 

Diilr.,  16  ap.  W.  Indiea,  Medit.,  W.  A&ica,  Indiii,  Australia,  S.  Pacific, 
VI.  America. 

Foail,  28  ip.,  V.  chalk—.   Fiauee. 

TuBBiNELU,  Lam. 

Elym.,  diminutive  of  lario,  a  top. 

Tgpe,  T.  pjrum.    PL  V.,  fig.  2. 

SMI  thick ;  spire  short  ;  colameUa  with  sereral  transvcTBe  folds.  Oper- 
culom  claw-shaped,  l^g.  63.  The  shauk-ehell  (T.pyrvBi}  is  caired  b^  lbs 
Cingalese,  and  rcTeraed  varieties  of  it,  from  which  the  priests  administer 
medicine,  are  held  sacred. 

BUli:,  70  sp.  W.  In^oa,  S.  America,  Aftioa,  Ceylon,  Philippines, 
Pacific,  W.  America. 

Fouil,  20  ep.    Miocene — . 

Svh-gesera.     Cyitodonta  (Schnm.)  T.  comigera,    PI.  V.,  fig.  8. 

Laiini4  (Montt)  T.  gilboia,    PI.  T.,  fig.  4. 

Cuma  (Humphr.)  T.  aiigulifera,  inner  Up  with  a  single  prominent  fold 
opercnlnm  like  purpura. 

Xi^aia  (Sctinm.)  T.  Smaragdula,  L.  sp.     If,  Australia. 
Cancell&gia,  Lem. 

Etj/m.,  eaneellatat,  cross-barred. 

Tgpe,  C.  reticulata.     PI.  V.,  f^.  6. 

SheU  cancellated ;  aperture  cbaunelled  in  front :  columella  with  several 
strong  oblique  folds ;  no  opercnlom.  The  animals  are  vegetable  feeders. 
(Desh,)* 

IMt.,  to  sp.    W.  Indies,  Medit.,  W.  A&ics,  India,  China,' California. 

Foml,  60  sp.    Eocene — .     Brit^jn,  France,  Sc 

Tricuoteopis,  Broderip,  1829. 
Etgm.,  Thrix,  (trichos)  bair,  and  tropU,  keeL 
l^pe,  T.  boreslis,  PL  VI.,  fig.  8.     ('^  ?  Admele,  PhiL,  noopercolna.) 
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Distr.,  8  sp.  Northern  seas.   U.  States,  Greenland,  Melville  Island,  Beh- 
ring's  Straits,  N.  Brit.     15 — 80  fms. 
Fossil,  1  sp.    Miocene — .    Brit. 

Pykula,  Lam.    Fig-shell. 
Etym.y  diminntive  oipyruSy  a  pear. 

Sifruy  Ficula,  Sw.   Sycotypus,  Br.,  Cassidula,  Humph.    CochUdium,  Gray. 

Type,  P.  ficus.    (PI.  V.,  fig.  6.) 

Shell  pear-shaped ;  spire  short ;  outer  lip  thin ;  columella  smooth :  canal 
long,  open.    No  operculum  in  the  typical  species. 

IHstr.y  39  sp.    W.  Indies,  Ceylon,  Australia,  China,  W.  America. 

Fossil,  30  sp.     Neocomian — .    Europe,  India.     Chile. 

Fynda  ficus  has  a  hroad  foot,  truncated  and  homed  in  front ;  the  mantle 
forms  lobes  on  the  sides,  which  nearly  meet  over  the  hack  of  the  sheU. 
Chinese  seas,  in  17 — 35  fms.  water.     (Adams.) 

Suh-genera,  Fulgur,  Montf.  P.  perversa.  (=  FyreUa,  Sw.  P.  spirillus.) 

Bapana,  Schmn.  P.  bezoar,  sheU  perforated.  Operc.  lamellar,  na- 
deos  external. 

Myristica.  Sw.  P.  mdongena.  PI.  V.,  fig.  7.  Operc.  pointed,  curved. 

Fusus,  Lam.     Spindle-shell. 

^n..  Coins,  Humph.     Leiotomus,  Sw.     Strepsidura,  Sw. 

Type,  F.  colus.     PI.  V.,  fig.  8. 

Shell  fusiform ;  spire  many-whirled  j  canal  straight,  long ;  operculmn 
ovate,  curved,  nucleus  apical.     PI.  V.,  fig.  9*. 

Distr.,  100  sp.  "World-wide.  The  typical  sp.  are  sub-tropical.  Aus- 
tralia, New  Zealand,  China,  Senegal,  U.  States,  W.  America,  Pacific. 

Fossil,  320  sp.     Bath  oolite  ?     Gault — Eocene — .     Brit.  &c. 

Sub-genera,  Troplwn,  Montf.  F.  magellanicus,  PL  IV.,  fig.  16.  14  sp. 
Antarctic  and  Northern  seas.  Brit,  coast.  5 — 70  fathoms.  Fossil,  Chile, 
Brit. 

Clavella,  Sw.  (cyrtulus.  Hinds)  body-whirl  ventricose,  suddenly  con- 
tracted in  front ;  canal  long  and  straight.  HesembUng  a  turbinella,  without 
plaits.  2  sp.  Marquesas,  Panama.  Fossil,  Eocene.  F.  longsevus  (Solander), 
Barton,  &c. 

Ckrysodomus,  Sw.  F.  antiquus  (var.)  PL  V.,  fig.  9.  Canal  short ;  apex 
papillary;  lingual  dentition  like  buccinum,  12  sp.  Spitzbergen,  Davis's 
Straits,  Brit.,  Medit.,  Kamschatka,  Oregon.  Low  water  to  100  fins.  Fossil, 
pliocene.     Brit.,  Sicily. 

Picsionella,  Gray.  F.  pusio,  L.  sp.  (=F.  nifat,  Lam.),  columella  keeled. 
Operc,  nucleus  internal,  7  sp.  Africa,  India.     Fossil,  tertiary.    France. 

Fusus  colosseus  and  proboscidalis,  Lam.,  are  two  of  the  largest  living 
gasteropods.  Fusus  {chrysodomtcs)  a7itiquus,  called  the  red- whelk  on  the 
coasts  of  the  channel,  and  "  Buckie"  in  Scotland,  is  extensively  dredged  for 
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the  market*,  being  more  eateemed  than  the  iueanm.  It  ii  the  "  rosring 
bnclde,"  in  which  the  laiuid  of  the  eea  nuf  alvija  be  heard.  Id  the  Zetland 
ootlagea  it  is  soBpeuded  horizoDtoIlj,  and  used  fbr  a  Ump ;  the  cavity  con- 
taining the  oil,  and  the  canal  the  wick,  {Fleming.)  The  reversed  varietj 
(F.  conb^os,  Sbj)  is  found  in  the  Medit.,  and  oo  the  const  or  Spain ;  it 
abooudi  in  the  pliocene  tertiary  (crag)  of  Easei.  Thejiuiu  d^onnii,  a 
Bimilai  ap.,  tmnii  off  Spitzbergen,  is  always  reversed, 

FAMILY  III.     BucciNiD*. 

SMI  notched  in  front ;  or  with  the  canal  abmptly  reflected,  producing  a 
kind  of  varii  on  the  front  of  the  shell. 

Animal  siniilar  to  miaex ;  Ungnal  ribbon  long  and  linear,  (fig.  Ifl)  m- 

chidian  teeth  single,  transverse,  dentated  in  front ;  uncini  single.  Camivoroos. 

BucciHUK,  L.    n'hclk. 

ElyiK^  iuedna  t,  tnunp^  or  tnton  t  thell 

Tgpe.  B.  nndatum     PI  V    fig  10 

Shell  few  whirled  wh  Is  ventncose  aperture  lafge  canal  very  short, 
reflected;  opereolum  lamellar  nucleus  eitemal     (Seepuanw.) 

Latr.,  20  typ  cal  spec  es  ^orthem  and  Antarct  seaa.  Low  water  to 
100  fms.  (Forbes)      <B  ?    Inthrat  un    1J6  fin      oS(ape) 

foMt^lSOsp   mclndingpwiMio,  &c   Csult  ?— AI  ocene — .  Brit.,  France- 


The  wbdk  is  dredged  for  the  market,  or  nsed  as  bait  by  fiabermGn  ;  it 
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Smb*gemt8.     ComineUa,  Gray.    Ex,  B,  UmbotuMt  purfnara  maeuiota,  &c. 
O^areaihiinL  as  vo-fiuus.    About  12  sp. 

PsEUDOLiYA,  Swainson. 

Sfym*t  named  from  its  resemblance  to  oliva,  in  form. 

Sjyii.,  salco-baccmmn,  D'Orb.    Gastridiom  (Oraj),  6.  Sowerby. 

Type,  P.  plnmbea.     PI.  V.,  fig.  12. 

^ell  globular,  thick ;  with  a  deep  spiral  furrow  near  the  front  of  the 
body- whirl,  forming,  as  in  monoceros,  a  small  tooth  on  the  outer  lip ;  spire 
ihort,  acute ;  suture  channelled  ;  inner  lip  callous  aperture  notched  in  front ; 
operculum  P    Animal  unknown. 

IHstr,,  6  sp.  ?    W.  America. 

Fossil,  5  sp.    Eocene.    Brit.,  France,  Chile. 

?  Anolax  (Roissy),  Conrad.    Lea. 
JEtym.,  an  andax,  without  furrow. 

Syn.,  bucdnanops,  D'Orb.    Leiodomus,  Sw.    Bullia,  Gray. 
l^es,  A.  gigantea,  Lea.  Buc.  Isevigatum.    B.  semiplicata,  PI.  V.,  fig.  14. 

I^ell  variable ;  like  buccinum,  pseudoliva,  or  terebra ;  sutures  enamelled ; 
inner  lip  callous. 

Animal  without  eyes ;  foot  very  broad ;  tentacles  long  and  slender  \ 
operculum  pointed,  nucleus  apical. 

IHstr.,  26  sp.    Brazil,  W.  Africa,  Ceylon,  Pacific,  W.  America. 
Fossil,  3  sp.    Eocene — .    N.  America,  France. 

P  Halia,  Risso. 

Etym.,  halios,  marine.     Syn.,  priamus,  Beck. 

Types,  bulla  helicoides  (Brocchi).  Miocene,  Italy.  Helix  priamus  (Meus- 
chen).     Coast  of  Guinea  ? 

Shell  like  achatina ;  ventricose,  smooth  ;  apex  regular,  obtuse ;  operc.  ? 
The  fossil  species  occurs  with  marine  shells,  and  sometimes  coated  by  a  coral 
{lepraZia), 

Terebra,  Lamarck.    Auger-shell. 

Syn.,  acus,  Humph.     Subula,  Bl.    Dorsanum,  Gray. 
Type,  T.  maculata.     PI.  V.,  fig.  13. 

Sftell  long,  pointed,  many -whirled ;  aperture  small ;  canal  short ;  operc. 
pointed,  nucleus  apical. 

Animal  blind,  or  with  eyes  near  the  summit  of  minute  tentacles. 

IHstr.,  109  sp.,  mostly  tropical.  Medit.  (1  sp.)  India,  China,  W.  America. 

Fossil,  24  sp.    Eocene — .     Brit.,  France,  Chile. 

Ebur!4a,  Lamarck.    Ivory-shell. 
Etym.,  ebur,  ivory.    Syn.,  latrunculus.  Gray. 
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%ie,  E.  apiratt,    PL  V.,  fig.  11. 

Shell  DD^Uicated  when  young ;  inner  lip  oaUom,  ipreadiiig  nid  coverinK 
tlie  nmbilicns  of  the  itdalt ;  openxlvM  pointed,  nocleos  apical. 

Jjiitr.,  9  sp.  Red  Sea,  InJia,  Cape,  Japan,  Chins,  Anstralia.  Solid, 
■mooth  ehella,  which  hare  usually  loat  their  epidermis,  and  are  pure  white, 
^tt«d  with  dark  red ;  the  animal  is  spotted  like  the  shell.  14  fma.  (Adams.) 

Nassa,  Lam.    Dog-whelk. 

Eli/m ,  HUMS,  a  basket  aaed  for  catdiiiig  G.sh. 
"■Sk/n.,  desmoulinaia  and  northia,  Gray. 

Type,  N.  arcularia,     PI.  V.,  fig.  15. 

Shell  like  bucciuum  ;  columellar  lip  ealloua,  eipanded,  fonuing  a  tooth. 
tike  projection  Dear  the  anterior  eanal.  Operc.  ovale,  audem  apicaL  Ijngiial 
teeth  arched,  pectinated ;  uncini,  with  a  basal  tooth. 

The  animal  has  a  broad  foot,  with  dive^ii^  homa  in  &oat,  and  two  httle 
Iwls  behind.  If.  oiioleta  (Saj)  lives  nithin  the  inAuence  of  fresh  water  and 
becomes  eroded.  H.  reticulata,  L.,  is  eonunon  on  the  English  shore*,  at 
low-naler,  and  is  called  the  dog-whelk  by  fishermen. 

Dutr.,  68  sp.  Low-water— 50  flng.  World-wide.  Arctie,  Tropical  and 
Antarctic  Seas. 

Fossil,  19  sp.    Eocene^.    Brit.,  &c.,  N.  America. 

Suh-genjiS,  cyllene,  Graj.  C.  Oweni,  PL  V.,  fig.  17.  Outer  lip  with  a 
alight  sinos  near  the  canal ;  antnrea  chuinelled.  W.  Africa,  Sooloo  Islands, 
Borneo.    FostU,   Miocene,  Touraine. 

Cgclotuuxi.  Swainson,     C.  neritea,  PI.  V.,  fig.  Ifl. 

Phos,  Montfort, 

Ett/m.,  phot,  light.     Si/s,,  riuDodomiis,  Sw. 
Tj^e,  P.  senticoBus,  PI.  V.,  %.  18. 

Shell  like  nassa ;  cancellaled  ;  outer  lip  striated  internally,  with  a  alight 
sinus  near  the  canal ;  colunieUa  ohiiqnely  grooved. 

The  animal  has  slender  lentadca,  with  the  ejea  near  their  tips. 

J>Utr.,   80   sp.  (CDming.)      Red  Sea,  Ceylon,  Fhilippiuea,  Anitralia, 
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bj  Mr.  Gray,  and  Mr.  S.  Wood ;  it  appears  to  us  very  nearly  allied  to  einulia 
{=4wellana,  IVOrb.)  in  tomatellida. 

PuRFUBA  (Adans),  Lam.    Purple. 

Tifpe,  P.  peraica,  PL  VI.,  fig.  1. 

Shell  striated,  imbricated  or  tuberculated ;  spire  short ;  apertmre  large, 
fifightly  notched  in  front ;  inner  lip  much  worn  and  flattened.  Operc. 
lamellar,  nucleus  external.  PI.  VI.,  fig.  2.  Lingual  dentition  like  muiex 
erinacens ;  teeth  transverse,  3  crested ;  nncioi  small,  -simple. 

Many  of  the  purpura  produce  a  fluid  which  gives  a  dull  crimson  dye ;  it 
may  be  obtained  by  pressing  on  the  operculum.  P.  lapUlus  abounds  on  the 
British  coast  at  low-water,  amongst  sea-weed;  it  is  very  destructive  to 
mussel-beds  (Fleming). 

Distr.^  140  sp.  W.  Indies,  Brit.,  Africa,  India,  New  Zealand,  Padflc, 
Chile,  Califomia,  Kamschatka.    Prom  low-water — 25  fEtthoms. 

Fossil,  30  sp.    Miocene — .    Brit.,  France,  &c. 

Sub-genus,  Concholepas,  Favan.  C.  lepas  (Gmelin  sp.)  PL  YI.,  fig.  3. 
Pern.  The  only  sp.  differs  from  purpura  in  the  size  of  its  aperture,  and 
snaDness  of  the  spire. 

?  PtJEPUMNA  (Lycett,  1847).    D'Orb. 

Shell,  ventricose,  coronated  j  spire,  short ;  aperture,  large,  scarcely  notched 
in  front. 

Fossil,  9  sp.,  Bath-oolite.  Brit.  France.  The  type,  P.  nigosa,  some- 
what resembles  purpura  chocolatum  (Duclos),  but  the  genus  probably  belongs 
to  an  extinct  group. 

MoNocEROs,  Lam. 

Etym.,  monos,  one;  ceraSt  horn. 

Sgn.,  acanthina,  Fischer.     Chorus,  Gray. 

Type,  M.  imbricatum.     PL  VI.,  fig.  4  (Buc.  monoceros,  Chemn). 

Shell,  like  purpura ;  with  a  spiral  groove  on  the  whirls,  ending  in  a  pro- 
minent spine  on  the  outer  lip.  This  genus  is  retained  on  account  of  its  geo- 
graphical curiosity  ;  it  consists  of  sp.  of  purpura,  lagena,  turbineUa,  pseudo- 
liva,  &c. 

Distr.,  18  sp.    W.  coast  of  America. 

Fossil,  tertiary.     Chile. 

M.  gigantens  (chorus)  has  the  canal  produced  like  fusus.  M.  cingulatum 
is  a  turbineUa,  and  several  sp.  belong  more  properly  to  lagena. 

Pediculaeia,  Swainson. 

Type,  P.  sicula.     PL  VI.,  fig.  5  {thyreus,  Phil). 

Shell  very  small,  limpet-like ;  with  a  large  aperture,  channelled  in  front, 
and  a  minute,  lateral  spire.  lAngual  dentition  peculiar ;  teeth  single,  hooked, 
denticulated ;  uncini,  3  ;  1,  four-cusped,  2,  3,  elongated,  three-spined. 
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IHUr.,  1  ip.  Sieil;,  adhering  t«  conlt.  CSoael;  allied  to  purpura 
madteporanai,  Sbf.    Chineie  Sea. 

RiciNULA,  lorn. 

Stym.,  dimanitive  of  ridntH,  the  (frnit  of  the)  CMtor-oO  plant 

Ex.,  R.  uachDoides.    PI.  VI.,  Eg.  6  (^murei  rii^nus  L.). 

Shell,  tliick,  tnbercnlated,  or  spin;  ;  aperture  coutnctcd  hy  callona  pro- 
jectioiii  on  the  lips.    Operc.  as  id  purpura. 

DUtr.  25  tp.    ludia,  China,  PhUippines,  Australia,  Pacific. 

liutU,  8  sp.    Miocene — .    France. 

Planaiis,  Lam. 

7J>rw,  P.  sulcsl*.     Fl.  VI.,  fig.  6.    Sgn.,  quoyia  and  lencostomB. 

Shell,  tarbiiial«d ;  aperttire  notched  in  &oat ;  loner  lip  callois,  channe- 
led behind  ;  operculum  niiptral  (quoyia)  or  aemi-ovate.    Fl.  VI.,  6g,  7- 

IHelr.,  11  sp.    W.  Indies,  Red  Sea,  Bourbon,  India,  Pacific,  and  Pem. 

Fo)Hl,  miocene  ? 

Small  coast  shells,  resembling  periwinldes,  with  which  Ismarck  placed 

Maotlus,  Montf.,  1810. 

^.,  campnlote,  Gnettard,  1759.    Leptoconchai,  KuppeU. 

Type,  M.  antiquoa.    Fl.  V.,  figs.  19,  20. 

Shell,  when  young,  spiral,  thin ;  aperture  channelled  iii  front ;  adolt, 
prolonged  into  an  irre^ar  tube,  solid  behind;  opercnlnm  lamellar. 

SUtr.,  1  sp.  ?     Red  Sea.    Mauritius. 

The  magiltta  lives  fiied  amongst  corals,  and  grows  upwards  with  the 
growth  of  the  zoophytes  in  which  it  becomes  immersed ;  it  fills  the  eavi^  of 
its  tube  with  solid  shell,  as  it  advances. 

Cassis,  Lam.     Helmet-shell, 

Sj/n.,  bezoardicB,  Schnm.     Levenia,  Gray.     Cjprsicaasis,  Statch. 

Type,  C.  flammea.     PI.  VI.,  fig.  14. 

Shell,  ventricoje,  with  inegiJar  varices ;  spire,  short ;   apsrtDre  long, 
outer  lip  reflected,  denticuJaled ;  inner  lip  spread  over  the  bodj-whirl ;  canal 
sharply  recurved.    Operculum  small,  elongated ;  nncleos  in  the  middle  of  the    , 
straight  in 
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?>jw,  O.  onuein  ;  O.  CBDcellata,  pi.  VI.,  Gg.  15. 

sieU,  wiOi  ■  Bbort  spire,  md  b  long  namnr  qMrtnre,  alightl;  tmncatcd 
b  &oat ;  outer  lip  thickened,  denticuUted ;  inner  lip  giauolsUd. 

DittT.,  6  sp.    W.  Indies,  China,  QaUapsgoi.    (20  Sua.) 

Fotnl,  3  ip.    Uiocene. 

CiTHikBi,  Schumacher. 

Stfnt.,  eifiara,  a  gniUr.     ^.,  mangcliB,  Reeve  (not  Le«ch). 

Type,  eanceDaria  dtharella,  Lam.  (cithara  striata,  Schum.) 

SMi,  (naiform,  polished,  ornamented  with  r^iular  longihidina]  ribs ; 
[pertore  linear,  troncaCed  in  fronl,  ali^tlj  notched  behind ;  ont«r  lip  mar- 
gined, denticnlated  within ;  inner  lip  finely  striated.    Opcrc. 

Dittr.,  above  50  sp.  of  this  prett;  litUe  genns  neie  diuoTCced  hj  Mr. 
Cmnins,  in  the  Philip^nne  Islands, 

CA9SID1EI1,  Lam. 

£lym.,  eatiida,  ■  helmet. 

^fn.,  mono,  Montf.    Sconsia,  Gnj. 

Type,  C.  echinopliora.    PI.  VI.,  fig.  13, 

Sh^l,  ventrieose ;  canal  produced,  rather  bent.     No  operculum. 

Diitr.,  E  Bp.    Medit. 

Fottil,  10  sp.    Eocene—,    Brit.,  France,  &c. 


DoiiuM,  Lam.    The  tnn. 
7>iw,  D.  galea.    PI.  VI.,  fig.  12. 

Siell,  ventricose,  spirally  furrowed ;  ipire  small ;  apertnre  very  large ; 
onter  lip  crenated.    No  operc. 

DUtr.,  li  sp.     Medit.,  Ccylou,  China,  Australia,  Pacific. 
■  D.perdii,  L,  ip.    J  nat.  aiic  (after  Qudj).    Vanlcoro,  Pacific .    The  proboscis 
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Fottil,  7  sp.     (?Chalk.    Brit.)    Uiocone— .    S.  Europe. 
Sut-genui,  malea,  Valenc  (D.  penDiutom)  oDtel  lip  thidcened  and  dcoli- 
calated ;  rnner  Up  with  calicos  piominencei. 

HiBFA,  Lam.     Harp-ehell, 
7>5«,  H.  vHitrieosa.    PI.  VI„  fig.  11.    (=Bur.  harpa,  L.) 
SAell,  TentricOM  ;  nitli  numerous  ribs,  at  regular  iutcrvala;  spire  email ; 
Bperture  large,  notched  in  front.     No  operc. 

The  auimal  haa  a  very  large  foot,  wili  the  front  creacent-shapcd,  and 
divided  b;  deep  lateral  fisautea  from  the  posterior  part,  which  is  stud  to  aepa- 
rate  spontoneoiiBl;  when  the  animal  ia  irritated.  Mostlj  obtaijied  from  deep- 
water,  and  soft  bottoms. 

DUtr.,  9  ep.    MaariliDS,  Ceylon,  Fhilippinea,  Pacific. 
FoaiJ,  i  eg.    Eocene — .    France. 

COLUKBELLA,   Idm. 

Efyn.,  diminutiTe  of  cotumba,  a  dove. 

Tfpf,  C.  merctttoria.    PI.  VI.,  fig.  ]& 

Shell,  small ;  with  a  long  narron  Bpertnre  ;  enter  lip  thickened  (esped- 
itlly  in  ike  middle),  dcnlated ;  inner  lip  crennlated.  Opercoliuu  vcr;  amall, 
lamellar. 

Dialr.,  £00  sp.  Sub-tropicBl.  W.  Indies,  Medit.,  India,  Gallapagoa,' 
California.  Small,  prettilj-marked  eh^la  ;  liviug  in  shallow  water,  on  sandy 
flala,  or  congrcgatiog  about  stones.     (Adams.) 

Fotiil,  S  Bp.  Miocene — .     (The  Brit.  sp.  are  jiui»it«). 

Sui-genui.    CoivmbelUaa,  D'Orb.    4  sp.    Cietaceona.    Fnnc«,  Indis. 

Olivi,  Lam.     Olive,  rice-sheU. 

Type,  O.  porphyria,     PI.  VI.,  fig.  16.     Sgu.,  atrephona.  Brown. 

Shell,  cyUndrical,  polished ;  spire  very  short,  sutnre  channelted ;  aper- 
ture lung,  narrow,  aotchcd  in  front;  colnmellB  oaUons,  striated  obliquely; 
body  whirl  furrowed  near  the  base.     No  operc.  in  the  typical  sp. 

Aaimal,  Willi  a  very  large  foot,  in  which  the  ahell  is  half 
mantle  lobes  large,  meeting  over  tbe  back  of  the  ahell,  and  giving  oS  filsmenta 
which  lie  in  the  suture  and  furrow.    The  eyes  are  placed  near  the  tips  of  the 
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Sub-genera,     Glivella,  Sw.    O.  jaspidea,  pi.  VI.,  fig.  19. 

Animal  with  small,  acute  frontal  lobes.     Operc.  nucleus  sub-apical. 

Scaphuhiy  Sw.  O  utriculus,  pi.  VI.,  fig.  18. 
Frontal  lobes  large,  rounded,  operculate. 

Agaroniay  Gray.     O.  hiatula,  pi.  VI.,  fig.  17. 
No  eyes  or  tentacles.     Frontal  lobes  moderate,  acute. 

Ancillaria,  Lam. 

Etym.,  ancUloy  a  maiden. 

Types,  A-  subulata,  pi.  VI.,  fig.  20.    A.  gkbrata,  pL  VI.  fig.  21. 

Shell  like  oliva;  spire  produced,  and  entirely  covered  with  shining 
enameL  Operc.  minute,  thin,  pointed.  Lingual  teeth  pectinated.  Uncini 
ample,  hooked. 

Animal  like  oUva ;  said  to  use  its  mantle-lobes  for  swimming.  (D'Orb.) 
In  A.  glahratay  a  space  resembling  an  umbilicus,  is  left  between  the  callous 
inner  lip  and  the  body  whirL 

Dutr.,  23  sp.    Bed  Sea,  India,  Madagascar,  Australia,  Pacific. 

Fossil,  21  sp;    Eocene — .    Brit.,  France,  &c. 

FAMILY  IV.     CoNiD^,  Cones. 
/S%«//  inversely  conical ;  aperture  long  and  narrow ;  outer 
lip  notched    at   or  near  the    suture;     operculum   minute, 
lamellar. 

Animal,  foot  oblong,  truncated  in  front ;  with  a  conspi- 
cnons   (aquiferous?)  pore  in  the  middle.     Head  produced. 
Tentacles  far  apart.     Eyes  on  the  tentacles.     Gills  2.     Lin- 
•gual  teeth  {uncini  ?)  in  pairs,  elongate,  subulate,  or  hastate.  pjg  ^2* 

CoNUS,  L.     Cone-shell. 

Types,  C.  marmoreus,  pi.  VII.,  fig.  1.    C.  geographicus,  antediluvianus,  &c. 

Shell  conical,  tapering  regularly  ;  spire  shori,  many-whirled ;  columella 
smooth,  truncated  in  front ;  outer  lip  notched  at  the  suture ;  operculum 
pointed,  nucleus  apicaL 

Distr,,  269  sp.  AH  tropical  seas.  Medit.,  2  ;  Africa,  23  ;  Red  Sea,  5  ; 
Asia,  124 ;  Australia,  16  ;  Pacific,  25  ;  Gallapagos,  3  ;  W.  America,  20  ; 
yf.  Indies  and  Brazil,  21. 

Fossil,  80  sp.     Chalk — .     Brit.,  France,  India,  &c. 

The  cones  range  northward  as  far  as  the  Mediterranean,  and  southward  to 
the  Cape ;  but  are  most  abundant  and  varied  in  equatorial  seas.  They  inhabit 
fissures  and  holes  of  rocks,  and  the  warm  and  shallow  pools  inside  coral-reefs, 
ranging  from  low  water  to  30  and  40  fathoms ;  they  move  slowly,  and  some- 
times (C.  aulicus)  bite  when  handled ;  they  are  aU  predatory.   (Adams.) 

Sub-gentis.    Conorbis,  Sw.    C.  dormitor,  PI.  VII.,  fig.  2.    Eocene — . 

Brit.,  France. 

*  Fig.  72.    Lingual  teeth  of  bela  turricula  (after  Lov6n). 
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Flsukotoma,  I^m, 
Slym.,  pleura,  the  nde,  ud  loma,  *  nQtcli.     1^.,  tmrru,  Hamph. 
JfffKl,  P.  BabflonicB,  PI.  VII.,  fig.  S.    P.  mitrffiEannu,  &c. 

JA«U  foaiform,  epire  elevated  ;  canal  long  and  strsigbt ;  outer  lip  witli  a 
deep  slit  near  the  ratnie.    OperciQiun  pointed,  unclens  apteaL 

DUlr.,  iiOap.  Wotld-wide.  Greradand,  Brit.,  17 ;  MeOit.,  IB ;  Africa. 
IS;  Red  Sea  and  India,  S ;  China,  90;  AoitrdiB,  15;  Pacific,  OF  W. 
America,  62  ;  W.  Indies  and  Brazil,  20.  The  typical  sp.  abont  20  (China, 
16  i  W.  America,  4.)    Low  water  to  100  fiithamg. 

FonU,  SCO  ap.    Cbali— .    Brit.,'France,  kc.     Chile. 

Sui-ffenera,     Drillia,  Gray.     D.  umbilicoto,  codbI  short. 

Clavatula,  Lam.,  canal  short,  operc.  pointed,  nucleus  in  the  middle  of  the 
inner  edge.       C.  mitra,  PI.  VII.,  fig.  4. 

Tontella,  Sv.,  canal  long  ;  inner  lip  eallona  near  suture.    T.  lineata. 

?  ClioHella,  Gra;.    C.  siuuBta,  Bom  sp.  (^  P.  buccinoides)  Eieshwaten, 

MoHgelia,  leach,  (not  Reeve).  Apertoral  slit  at  the  antnn ;  no  operc., 
M.  tffiniata,  PL  VII.,  fig.  5.     Greenland,  Brit.,  Medit. 

Bela,  Leach.     Operc  nncleua  apical.    B.  turricula,  PI,  VII.,  fig.  8. 

Defraneia.  MiEet,*  no  operc.     D.  hacaria,  PI.  VII.,  fig.  7. 

?  Lachau,  Risao,  L.  minima,  PI.  VII.,  fig.  8,  ^i  mammiUated ;  open. 
claw-shaped.    Medlt.,  S.  Brit.    In  shallow  water. 

Daplaiellii,  Hindi.  D.  marmorBta.  New  Guinea.  (Bue.  joDceom.  L.  clay). 

FAMILY  V.    VoLVTiDs. 
Shell  tuireted,  or  convolute ;  iqierture  notched  in  (toxA ;  colnmellB  ob- 
liquedy  plaited.    Ko  operculun 
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B  mittle  often  lobed  and  ndected  ova  the  shell ;  eja  on  the  tentacles,  or  near 
■  Ouir  biM.     T.ingml  ribbon  Sitmr ;  raeiii  toothed  i  pletra  nuamied. 

(■  ToiuTA,  L.    Volote. 

T^pe,  V.  mnriea,  PL  VIL.  fig.  9. 
^        1^,  ^mbiok,  harpnla,  Sw.    Volntella,  D'Orb.    Scapha,  &c.  Gray, 
I  Siell  TentricDK,  thick ;   Bpire  short,  apei  niBmmillBted ;    aperture  large, 

I   ^Kply  DDtehed  in  &oat ;  eotumella  with  several  plaito.    V.  mnaica  and  a  few 
!   tthen  have  a  niuU  opereulnm. 
I        Animal,  eyes  oa  lobea  at  the  base  of  the  tentacles ;  siphon  nith  a  lobe  on 

ifA  aide,  at  ita  baie;  lingual  teeth  3  cosped. 
F.  rapeiiUio  and  ktiraa  fill  the  nnclci  of  their  spirea  with  solid  ihelL 
'.  frohAoiM  forms  nidamental  capsules  3  inches  long.   (D'Orb.)     In  V. 
nguiata  Qie  mantle  is  produced  into  a  lobe  on  the  left  side,  and  overlaps  the 
■helL 

IOu/r^  70  ip.    W.  Indies,  Cape  Horn,  W.  Africa,  Anstralia,  Java.  Chili. 
Fotvl,  BO  Bp,     Chalk--.    India,  Brit.,  France,  &c 
Sub-gmera.      Volutilithet,  Sw.     Spire  pointed,  manj-whirled,  colnmella 
Ifluta  indistinct.    V.  spiuosos,  PL  VII.,  fig.  10. 
Lising,  1  sp.  (r.  aiytiicola),  dredged  at  132  fathoms;   off  the  Cape. 
I    (Adania). 
I         FoimU,  Eocene.    Brit,  Paris. 

ISct^hella,  Sw.    Fuaifonn,  smoath. 
E».,  V.  magellimiea.     Foaail,  V.  Lambcrti,  Crag.  Suffolk. 
I  Melo,  Brod.     Large,  oval ;  spire  short. 

Type,  M.  diadema,  PL  VII.,  fig.  11.     New  Guinea,  8  sp. 

ClUBA,  Brodcnp.    Boat-shell. 
Si/».,  Yrtns  (Adana.)    Gjaj. 
Type,  C.  prohoscidahs,  PI.  VII.,  ^.  12,  and  % 
74  (=  V.  qTubium,  L.) 

Shell  like  voluta ;  nucleus  large  and  globular ; 
whirla  few,  ai^pilar,  forming  a  flat  ledge  round  the 
nucleus. 

Tlie  foot  of  the  animal  is  veij  lai^e,  aud  deposils 
a  tliin  enamel  over  the  under  side  of  the  shell.  It  is 
ovo-viviparoua,  and  the  youi^  animal  is  very  large 
when  horn  ;  the  sucleui  becomes  parti)'  coacoded  by 
the  growth  of  the  shell. 

DUlr.,  10  sp.    W.  Africa,  lisbon. 

MiTKA,  Liun.    Mttrc-shell. 
^11.,  turns,   Montf.      Zierliaua,   Gray.      Tiara, 
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Typa,  H.  efusMipdia,  PI.  TK.,  f^.  13.    U.  vnlpecula,  %  14. 

Shell  fiuiform,  thick ;  apire  elevated,  acute ;  apertare  bojiiII,  notched  ia 
front ;    rolumella  obllquel;  pUit«d ;    operculom  ver;  imall. 

The  aniiiuil  hu  a  veiy  lang  prohoscis  ;  it  emite  a  purple  liquid,  having  a 
oaiueoiu  odour,  when  inritated.  The  ejea  are  placed  on  tke  tentacles,  or  at 
theii  base.  Range,  &om  low  water  to  15  bthouu,  more  rarel;  in  15 — 80 
bthoms. 

Diilr.,  SCO  sp.  Philippines,  India,  Red  Sea,  Medit.,  W.  Africa,  Green- 
land (1  sp.),  Pacific,  W.  America.  The  eitra-tropical  spedes  are  minute. 
M.  GreenWdica  and  M,  cornea  (Medit.  ap.)  ore  found  (ogeUier  in  tlie  latest 
Britiih  TeriJaries  (Forbes.) 

FimU,  M  ap.    Chalk—.    India,  Brit.,  tVauce,  &c. 

Sub-ggnera-    Imhricaria,  Schum.  (concclii,  S-n.) 

Sfc«,  cone-shaped.    L  coni™,  PI.  VIL.fig.  15. 

C^Undra,  Schum.     (Mitrella,  So.) 

Sieff,  oliTO-ahaped.     C.  crennlaU,  PI.  Vn.,  fig.  Id. 


Elj/m,,  volea,  a  wrapper. 

Type,  V.  bnlMdes,  PI.  Vll.,  fig.  17. 

Siell  cylindrical,  convolute ;  apire  minute  ;  aperture  long  and  narrow  ; 
columella  with  3  oblique  plaits  in  front. 

Foitil,  6  P  ap.     Eocene.     Brit.,  France. 

Makgik^lla,  Lam. 

JElfm,,  diminutive  of  marffo,  a  rim. 

5^.,  porcellana  (Adam.)    Graf.    Peraicnla,  Schum. 

Tfpei,  M.  nubeeulala,  PI.  VII.,  fig.  18,     M.  peraicula,  fig.  19. 

5A<U,  amooth,  bright  J  spire  abort  or  concealed^  aperture  tninoted  il 
front ;  columella  plaited ;  outer  lip  (of  adult)  with  a  thickened  margin. 
Animal  similar  to  cjprwa. 

Diitr.,  90  sp.  Tropical,  W.  Indiea,  Brazil,  Hedit.  (1  imaU  sp.)  W. 
Africa,  China,  Australia. 

Fottil,  30  ap.     Eocene—,     rrance,  &c. 

Sitb-gemu.    Hgalina,  Schum.    Outer  lip  acsTcelj  thickened. 
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partly  oontuned  in  the  Tuceral  csTitj ;  Tochit  1  toolhcd  ;   mKin 
iwiies  inhabit  thallow  water,  neu'  ihore,  feetling  on  zooplij'tes. 

CrpRiJ,  L.     Cowry. 
Styn.,  Cjpria,  a  name  of  Venus. 
T^pa,  C.  tigris,  C.  nmqritianB,  PI.  VII.,  fig.  20. 

Slull  Tenlricose,  raotolnle,  cosCTfd  with    ) 
ahining  enamel ;    spire  CDDcealcd ;    aperture 
long  and  narrow,  with  a  ehort  euial  at  earh 
end;  inner  lip  creaukted ;  outi^r  lip  inflected 
and  creanlaled.    (Ungual  tmeim  similar). 

The  jooDg  shell  has  a  thin  aud  sharp   J 
outer  Up,  a  prominent  spire,  and  is  coTeral   f 
with  a  thin  epidermis,  %.  75.     When  full- 
grown  the  mantle  lobes  etpand  on  each  side, 
and  deposit  a  shining  enamel  over  the  whole 
shell,  bj  which  the  spire  is  entirelj  concealed. 
There  b  iisually  a  line  of  paler  colour  which 
indicates  where  the  mantle  lobca  met.     Cif- 
:  aaaalvt  is  used  b;  the  Asiatic  Islanders 
I  to  adoni  their  dress,  to  weight  their  fishing-nets,  and  for  barter.     Tig-  'fl- 
it were  found  by  Dr.  LajardintheruinsofNimroiid.        '     "* 
I   He  mon^-cowrey  (C.  moaeta)  is  also  a  native  of  the  Pacific  and  Eastern 
reight  of  this  little  shell  are  annually  imported  into  this 
I   conntry,  and  agan  eiported  for  barter  with  the  native  tribes  of  Western 


Cyprtra, 


Africa  i    in  the  year  1818  silly  l« 


ttoncy-cowry  were  imported  in 


'    liverpool ;   and  in  3  849  nearly  three  hundred  tons  were  brought  \c 

place,  according  to  the  statement  of  Mr.  Archer  in  the  Industrial  Eihibition. 
"is  observed  the  pteropodona  fry  of  (7.  annufttt,  at  Singapore,  adhering 
i     in  masses  to  the  mantle  of  the  parent,  or  swimming  in  rapid  gyrations,  or 
I      with  abrupt  jerking  movements  by  means  of  their  cephalic  fins. 
F  Diltr.,  150  ap.    In  all  warm  aeai  (eicept  E.  coast  S.  Amenta?]   bnt 

I      most  abundant  in  (hose  of  the  old  world.     On  reefs  and  nnder  rocks  at  Ion 

IFottil,  78  ap.    Chalk—.    India,  Brit.,  France,  &e. 
Sub-genera.     Cgpronula,  Gray.     C.  eapenais,  PI,  VII.,  fig.  21.    Aper- 
ttnral  plaits  continued  regularly  over  (ho  margin  of  the  canal. 
Luponia,  Gray.     C.  algoensis,  PI.  VII.,  fig.  22.      Inner  lip  irregularly 
I     pluted  in  &ont. 


■  Fig.  f ].    CypiKatettudlnuiB,L.i  yi 
t  Fig,  7A.     TrlTla  eung^eea,  HonC. 
PoibCB  and  Hanlay. 


,"  by  Mess 
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Tritiia,  Gnj.  C.  surapoB,  Fl.  YH.,  %.  2Z ;  fig.  76,  and  IS,  E 
Small  BlieUs  with  itrue  eit«iidiiig  over  the  back.    (I3um>;  lat  denticnlale 

Diilr.,  SO  sp.    Oreeulaud,  Brit.,  W.  Indies,  C^,  Anatnlia,  Pacific,  W. 

Ekito,  Bisao. 

Etym.,  Eratc,  the  mnae  of  love-eongs  and  miniici;.  Tgpe,  E.  licvia, 
H,  VII.,  fig.  21. 

Sieli  minute ;  Wa  marg«ulla ;  Upa  minutid;  cremilattd.    Aaimal,  like 

DUtr.,  8  sp.     Brit,,  Medit.,  W.  ladira,  China. 

Fottil,  i  9p.    Miocene — .  Tnnce,  Brit.  (Ciag.) 
Otvlum,  Lsm. 
*     Etjim.,  dimnuiljve  of  oniiiii  an  egg.    ^n.,  amphiceras,  GronoT. 

Tgpet,  O.  Dvnin,  pi.  VII.,  fig.  25.     0.  f^bbosa  and  lernicosa.  ; 

Shell,  like  fypraa;  inner  lip  smooth, 

Diiir.,  SS  ap.  'Warm  was,  W.  Indies,  Brit.,  Medit.  China,  W.  America,     , 

Fonil,  11  sp.    Eocene — .    Ptance,  &c. 

Svh-genvt,  ealfmrna.  Leach.    O.  Tolva  ("The  weaver's  shuttle")-    Aper- 
ture produced  into  a  long  canal  at  each  end.    Foot  narrow,  adapted  (bi 
vidMng  on  tlic  ronnd  alcma  of  the  gotgoaia,  &c.,  on  which  it   feeds.     C. 
pBtiilB  inhabits  the  S.  coaat  of  Britain,  it  is  very  thin,  and  has  a  sharp  onter     i 
lip- 

SECTION  B.    HoLOSTOMATi.     Sea-Snaila. 

Shell,  spiral  or  limpet  shaped ;  rarely  tubular  or  multivalTB ;  margin  of 
the  aperture  entire.     Opercidun,  horny  or  shelly,  usoallf  spiiaL 

Animal  with  a  short  non-ictractiie  muzzle  ;  reipimtory  siphon  wanting, 
or  Ibrmed  by  a  lobe  developed  &am  the  nedc  (fig.  SI),  gUla  pectinated  or 
Illume,  like,  placed  obliquely  across  the  bacl:,  or  attached  to  the  right  nde  of 
the  neck  ;  neck  and  sides  frequently  omamenled  with  Uppeta  knd  tantaeular 
filaments.    Marine  or  fresh-water.    Mostly  phytophagous.* 

FAMILY  I.    Naticidjb, 
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Natioa  (AdaiiB.),  Lamartk. 

S^,y  mammilla,  Scbm.    Cepatia,  Gray.    Nacca,  Risso. 
Type^  N.  canrena,  PI.  VIII.,  fig.  1. 


} 


Skeli,  thick,  smootli ;  inner  lip  callous ;  nmbilicos  large,  with  a  spiral 
callus  ;  epidermis  thin,  polished ;  opercultim  sub-spiral. 

Animal  blind ;  tentacles  connate  with  a  head  veil ;  firont  of  the  large  foot 
provided  with  a  fold  (mentum)^  reflected  upon  and  protecting  the  head ;  operc. 
lobe  large,  covering  part  of  the  shell ;  jaws  homy ;  lingual  ribbon  short ; 
branchial  plume  single. 

The  coloured  markings  of  the  naticse  ai^  very  indestructible ;  they  are 
frequent^  preserved  on  fossHs.  The  natica  frequent  sandy  and  UraveUy  bot- 
toms, ranging  from  low  water  to  90  fathoms  (Forbes)*  They  are  carnivorous, 
feeding  on  the  smaller  bivalves  (Gould),  and  are  themselves  devoured  by  the 
cod  and  haddock.  Their  eggs  are  agglutinated  into  a  broad  and  short  spiral 
band,  very  slightly  attached,  and  resting  free  on  the  sands. 

Distr.^  90  sp.  Arctic  seas,  Brit.,  Medit.,  Caspian,  India,  Australia, 
China,  Panama,  W.  Indies. 

Fossil,  260  sp.    Devonian — .   S.  America,  N.  America,  Europe,  India. 
Sub-genera,  naticopsis,  M'Coy.    N.  PhiUipsii.     Shell  imperforate ;  inner 
lip  very  thick,  spreading.  Operc.  shelly  (Brit.  Mns.).   Carb.  limestone,  7  sp. 

Operculum,  homy, 
Neverita,  Kisso.    N.  Alderi.    Fig.  77. 

Lunatia,  Gray.  N.  Ampullaria.  Perforation  simple;  epidermis  dull, 
olivaceous.     Northern  seas. 

Globulus,  J.  Sby.  (De8hayesia,t  Raulin ;  Ampullina,  Desh.  not  Bl.)  N. 
Sigaretina.  PI.  VIII.,  fig.  2.  Umbilicus  narrow  (rimate),  lined  by  a  thin 
callus.     Fossil,  eocene.     Brit.,  Paris. 

Polinices,  Montf.,  (naticella  Guild.)  N.  mammilla.  Shell  oblong ;  callus 
very  large,  filling  the  umbilicus. 

Cemina,  Gray.  N.  fluctuata.  PI.  VIII.,  fig.  3.  Globular,  ipLperforate ; 
inner  lip  callous,  covering  part  of  the  body  whirl. 

Naticella,  Miiller.     19  sp.    Fossil,  Trias,  S.  Cassian. 

*  FifT.  77.    Natica  Alderi,  Forbes.    From  an  original  drawing,  communicated  by 
Joflhna  Alder,  Esq. 

t  De$hayeiia  was  founded  on  a  specimen  ^  ith  prominences  on  the  pillar. 

G  2 
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SioiASTDB  (Adma.),  iMuarck. 
Sys,,  dTptostoma,  BL     Stonutia,  Brainu. 

Type,  S.  haliotflidra.     PI.  VHI.,  fig.  *. 

^U,  atriated ;'  ear-shaped ;  Bpira  minnle ;  spertnre  Terj  wide,  oblique 
(not  pearly).    Operculum  miuole,  horny,  BUh-Bpiia]. 

The  fiat  species  are  entirdy  concealed  by  the  mantle  when  linng ;  the 
coUTei  ahclls  only  partiBUy,  uid  they  have  a  yellowish  epidermia.  The  ante- 
rior foot  lohe  {menlum)  is  eDOrmonsly  developed. 

Siatr.,  26  ap.    W.  Indies,  India,  China,  PErn. 

Fotsil,  10  sp.    Eocene—.    Brit.,  France,  S.  America. 

Sui-ffenui,  TuUiaaii,  Gnj.  N.  papilla,  pi.  VIII.,  fig.  3.  Shell  veatricoac, 
thin,  perforated.  W.  Indies,  Sed  Sea,  China,  N.  Aiistrslia,  Tasmania. 
Eacese,  Paris. 

Laxellabia,  Mantagn. 

Etgm.,  lamella,  a  thin  plate. 

^n.,  marsenia,  Leaeh.     Coriocella,  Bl. 

IJipe,  L.^rspicna.    PI.  VIII.,  fig.  6. 

SAell  CM-shaped ;  thin,  pellndd,  fragile ;  spire  very  small ;  aperture 
large,  patulous  ;  inner  lip  receding.     So  operc. 

Jnanal  mach  larger  than  the  shell,  which  is  entirely  concealed  by  Ihe 
reflected  maigins  of  the  mantle ;  mantle  non-fetracdle,  notched  in  &ont ;  ^es 
at  the  onter  bases  of  the  tentacles.  Iji^:nal  undni  8,  similar ;  or  one  veiy 
Urge. 

Diitr.,  B  sp.    Norway,  Brit.,  Medit,,  New  Zealand,  Philippines. 

FotiU,  2  sp.     Miocene — .    Brit.  (Crag.) 
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IHsfr.,  4  sp.  Britain,  Norway,  N.  America,  Icy  sea  to  Kamtschatka. 
living  on  stones  near  low  water,  and  ranging  to  30  ftns. 

Fosnif  3  sp.    Miocene — .    Brit. 

Sub-genus,  Otina  (Gray).  V.  otis.  Shell  minnte,  ear  shaped.  Animal 
like  velntina,  bat  with  a  simple  mantle,  and  very  short  tentacles.  W.  and 
S.  W.  Brit,  coast ;  inhabiting  chinks  of  rocks,  between  tide-marks  (Forbes). 

FAMILY  n.    Pyeamidellid^. 

Shell  spiral,  tnrreted ;  nucleus  minnte,  sinistral ;  aperture  smaU ;  columella 
eometimes  with  one  or  more  prominent  plaits.  Operculum  homy,  imbricated, 
nodus  internal. 

Jtumal  with  broad  ear-shaped  tentacles,  often  connate ;  eyes  behind  the 
tentacles,  at  their  bases ;  proboscis  retractile ;  foot  truncated  in  front ;  ton- 
gue unarmed.    Species  all  marine. 

Several  genera  of  fossil  shells  are  provisionally  placed  in  this  order,  from 
their  resemblance  to  eulima  and  chemnitsia.*  Tornatella,  usually  placed  in  or 
Hear  this  family,  is  opistho-branchiate* 

Pybamidella,  Lam. 

Etym,y  dimunitive  oipyramisy  a  pyramid. 

Syn.y  obdiscus,  Humph.     (P.  dolabrata.     PI.  VIII.,  fig.  11.) 

Ik^pe,  P.  auris-cati.     PL  VIII.,  fig.  10. 

Shell  slender,  pointed,  with  numerous  plaited  or  level  whirls ;  apex  sinis- 
tral ;  columella  with  several  plaits ;  lip  sometimes  farrowed  internally.  Operc. 
indented  on  the  inner  side  to  adapt  it  to  the  columellar  plaits.  The  shell  of 
the  typical  pyramidellse  bears  some  resemblance  to  cancellaria. 

Distr,,  11  sp.     W.  Indies, -Mauritius,  Australia. 

Fosnl,  12  sp.     Chalk  ?— .    France,  Brit. 

Odostomia,  Fleming,  1824. 

Mym.j  odous,  a  tooth,  and  stomuj  mouth. 

I^pe,  O.  plicata,  PI.  VIII.,  fig.  12. 

Shell  subulate  or  ovate,  smooth ;  apex  sinistral ;  aperture  ovate ;  peristome 
not  continuous;  columella  with  a  single  tooth-like  fold;  lip  thin;  operculum 
homy,  indented  on  the  inner  side. 

Distr.y       sp.  Brit.,  Medit.,  Red  Sea,  Australia. 

Fossil,  15  sp.?   Eocene — .     Brit.,  France. 

Very  minute  and  smooth  shells,  having  the  habit  of  nssoa,  and  like  them 
sometimes  found  in  brackish  water.  They  range  from  low  water  to  40  fms. 
The  animal  is  undistinguishable  from  chenmitzia. 

*  "  The  Pyramidellidee  present  subjects  of  much  interest  to  the  student  of  extinct 
mollusca;  numerous  forms,  bearing  all  the  aspect  of  being  members  of  this  family, 
occur  among  the  fossils  of  even  the  oldest  stratified  rocks.  Many  of  them  are  gigantic 
compared  with  existing  species,  and  the  groupj.  ai  a  whole,  may  be  regarded,  rather 
as  appertaining  to  past  ages  than  the  present  epOfjhl'*    (Forbes.) 
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Chudhtzii,  D'Oibign;.  ., 

Sii/m^  named  in  htmonr  of  CfaemnitE,  h  diitu^nuhed  conchologiit  of  ' 
Nnrembui^,  who  pobtished  seren  volumes  in  continnatioa  of  Hartiui's  "  Con-  *' 
eiflien-Caiiiut,"  1T80-9B.  < 

S^.,  tarboaillB,  KiBso.  Futhenu,  Lowe.  I^nmii  and  JomiuM,  Br.  ''i 
UoBoptigmk,  Gnjr.    Amonn,  Mailer.  ; 

3^,  C.  elegautiauma.    PI.  VUI.,  flg.  13. 

Sheli  alender,  elongated,  msny-nhiried ;  whirls  pluted ;  apei  auuKtral ; 
■pettore  limple ;  ont« ;  peciatome  incomplete ;  operculum  homy,  lub-spinL 

Animal,  liead  very  short,  fiinushed  with  n  long,  retractile  ptobosds  ;  ten- 
taeUi  trisagular ;  eyes  immersed  at  the  inner  angles  of  the  lentMles ;  foot    ' 
tnmcsted  in  front,  with  I  distinct  mesiusi, 

DUtr.,  Brit.  (4  sp.),  Norway,  Medit.  Probably  world-wide.  Bsnge  from 
low  wateir  to  90  fms. 

R>ttil,  180  sp,    Fermian — .    Brit.,  Fraace,  &c. 

The  "  melanis"  of  the  Becoadary  rocks  are  provisionally  referred  to  this 
genus.     Those  of  the  paheozoic  strata  to  loxoaema. 

Sui-geniu.     Eulimetla,  ForheB,     £.  ecillfe,   Scaechi.     4  Brit.  sp.     Shell 
smooth  and  polished ;  columella  aimple  j  spei  sinietral. 
EuLiui,  KisBo,  1826. 

.E^,,  adaaa,  ravenons  hunger.    ^.,  paathw,  Lett. 

l^e.  E.  polita.    Fl.  VIU.,  fig.  14. 

iMfUsmaU,  white,  and  polished;  slender,  elongated,  with  numeroos  level 
whirls ;  obscorely  mwked  on  one  aide  by  a  series  of  periodic  mouths,  which 
form  prominent  ribs  internally ;  apex  acute  ;  aperture  oval,  pointed  above ; 
outer  lip  thiclieDed  inlemellyi  inner  lip  reBecCed  over  the  pi^.  OparAvkm 
homy,  sub-spiral. 

Animal,  tentacles  subulate,  close,  with  the  eyee  immersed  at  their  poste- 
rior bases;  proboscis  long,  rettsctiJe;  foot  truncated  in  front,  mentom  bi- 
lobed ;  operc.  lobe  winged  on  each  side ;  branchial  plume  single ;  mantle  with 
a  rudimentary  siphonal  fold. 

The  eolinue  creep  with  the  foot  mnch  in  advance  of  the  head,  which  is 
usually  concealed  within  the  aperture,  the  tentacles  only  protruding.  (Forbee.) 

Dillr.,  15  ep.    Brit.,  Medit.,  India,  AustraUa,  PadQc    In  6—90  bia. 
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Skdl,  liyaline,  (^dar  or  sobulite,  i^ez  tapering,  stylifiorm,  nndeiis 
saittnL 

Ammdl  with'ileiider,  ojlindrieal  tentacles,  and  small  sessQe  eyes  at  theii 
outer  baaes ;  mantle  tliick,  reflected  over  the  last  wbiris  of  the  shell ;  foot 
Jaige,  with  a  frontal  lobe.  Branchial  plnme  single.  Attached  to  the  spines 
of  8eft-nrchina»  or  immersed  in  living  star  fishes  and  corals. 

Dutr^  6  ap.    W.  Indies,  Brit.,  Philippines,  OaUapagos. 

LoxoNSKA,  Phillips. 

Bfym,,  laxoi,  obHqne,  and  nema,  thread ;  in  allasion  to  the  striated  sur- 
fiiee  of  many  species. 

SJkell  don^ited,  many-whirled ;  apertnre  simple,  attenuated  above,  effused 
bdow,  with  a  sigmoidal  edge  to  the  outer  lip. 

Ib§8U,  75  sp.    L.  silarian — Trias.    N.  America,  Europe. 

Macbocheilus,  Phillips. 

Etjfm^  macros,  long,  and  cheUos,  Up. 

Shell,  thick,  ventricose,  buccinoid ;  aperture  simple,  effuse  below ;  outer 
Up  thin,  inner  lip  wanting,  columella  callous,  slightly  tortuous. 
Tifpe,  M.  arculatus,  Schlotheim  sp.    Devonian.    Eifel. 
FostU,  12  sp.    Devonian — Carboniferous.    Brit.,  Belgium. 

FAMILY  ni.    Ceeithiad^.    Cerites. 

SheU  spiral,  elongated,  many- whirled,  frequently  varicose;  aperture  chan- 
nelled  in  front,  with  a  less  distinct  posterior  canal ;  lip  generally  expanded 
in  the  adult ;  operculum  homy  and  spiral 

Jjumal  with  a  short  muzzle,  not  retractile ;  tentacles  distant,  slender ; 
eyes  on  short  pedicels,  connate  with  the  tentacles ;  mantle-margin  with  .i 
rudimentary  siphonal  fold;  tongue  armed  with  a  single  series  of  media:i 
teeth*  and  three  laterals  or  uncini ;  marine,  estuary,  or  fresh- water. 

Cebithium  (Adans.).    Bruguiere. 

Etym,,  ceration,  a  small  horn. 

Type,,  C.  nodulosum.     PI.  YIII.,  fig.  16. 

Shell  turreted,  many- whirled,  with  indistinct  varices;  aperture  small, 
with  a  tortuous  canal  in  front;  outer  Hp  expanded;  inner  lip  thickened. 
Operculum  homy,  paucispiraL    PI.  VIII.,  fig.  16*. 

Diitr.,  above  100  sp.  World-wide,  the  typical  species  tropical  Non^av, 
Brit.,  Medit.,  W.  Indies,  India,  Australia,  China,  Pacific,  Gallapagos. 

Fossil.  460  sp.    Trias—.     Brit.,  France,  U.  States,  &c. 

Sub-genera.  RhinoclaviSt  Sw.  C.  vertagus.  Canal  long,  bent  abruptly  ; 
operc,  sub-spiral. 

Bittiuniy  Leach.  C.  reticulatum,  PI.  VIII.,  fig.  17.  Small  northern 
species,  ranging  from  low-water  to  80  fathoms. 
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Ttipi^nt,  Deslmyw.  C.  perrersimi,  PL  VIII.,  fig.  18.    80  sp.    Norway    , 
.  — Attitralia.    Fouii.    Eocene—.    Brit.,  France.    Shell  ainiitml;  anterior 
aud^piMterior  cbobIb  tubular.    The  third  canal  is  oul;  acddentaUy  present, 
toiwag  part  of  a  Tarii.  * 

CeriliiopHi,  Forbes.   C.  tubercnlare,  Brit.  Shell  like  iilHum ;    proboieis 
retractile ;  operculum  pointed,  naclens  apical.    Range  4—40  fms. 
FiiTAHiDES,  Brongniart.    Freali-walcr  Cerites, 
Elgsi.,  polamoa,  a  river,  and  eidoi,  species. 
Type.,  P.  Lamarclrii,  Brong.  (=  Cerit.  tuhereulatum,  Brard.) 
£x.,  P.  miituB,     PI.  VIII.,  %  19. 

i^fl,,  tjmpanotomuB,  Klein,  C.  fuseatnm,  Africa.    Pirenella,  Risso,  C. 
manuniliatmn.  PI.  VIII.,  fig.  22. 

SAell  like  cerithinm,  bnt  without  raricei,  in  the  t^ 
lUnerous  typical  fossil  species ;  epidennia  thick,  olive- 
rown  ;  operculuin  orbicular,  many-whirled. 
Dittr.,  old  world  only  ?  Africa,  India.  In  the  mud 
of  the  ladua  they  are  mixed  with  ep.  of  ampoUaria, 
^ns,  pnrpiu-a,  vulsella,  &c.  (Major  W.  E.  Baker.) 
Fmtil  (sp.  iucluded  with  cerithium)  Eocene — . 
Europe. 

Sub-genem.  CerilMdea.  Sw.,  C.  decollala,  Fl.  VIII., 
fig.  24.     Aperture  ronnded :    hp  expanded,  flattened. 
Inhabit  salt-marshes,  mangrore  swamps,  and  the  mouths 
of  rivera  ;  they  are  >o  conunonl;  out  of  the  water  as  to 
bate  been  taken  for  land-shells.    Mr.  Adams  notjeed 
them  in  the  fresh-waterB  of  tbe  interior  of  Borneo, 
^  creeping  on  pontederia  and  aedges ;  they  often  suspend 
themselves  by  glutinous  threads,  fig.  78. 
DUlr.     India.  Ceylon,  Singapore,  Borneo,  PhilippLnea,  Port  Esaii^on. 
Tereiralia,  Sw.     Cerilh,  Telescopium.  PI.  VIII.,  fig.  21. 
Si^l  pyramidal ;  columella  with  a  prominent  fold,  more  or  less  coatiouaua 
inanls  the  apex  ;  and  a  second,  less  distinct,  on  the  basal  front  of  the  whirls 
s  in  nfrinaa,  fig.  78).    India,  N.  Auatralia. 
7.  teleacopium  is  so  abundant  near  Calcutta,  as  W  b«  uaed  for  burning 
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Lampoituay  Gray  (ItatiUaria,  Cantor).    Cerithi  zonale.  PI.  VIII.,  fig.  23. 
Shell  'without  Tarioes,  canal  straight.    Chusan. 

The  foasl  potamides  decussatos,  firog.,  of  the  Paris  basini  resemhles  this 
veddoiii,  and  Tetains  its  spiral  red  hands. 

NEBiNiBA,  Defranoe. 

Etff7n,y  nereU,  a  sea-nymph. 
JEar.,  N.  trachea.     Fig.  79. 

Shell  eLongated,  many-whirled,  nearly  cyHndrical ;  aperture 
cSiaKmelled  in  firont ;  interior  with  continuous  ridges  on  the  co- 
hnaeiUa  and  whiris. 

Fossil,  150  sp.  Inf.  oolite — U.  cha^.  Brit.,  France,  Ger- 
many, Spain,  and  Portugal.  They  are  most  f^'undant,  and  attain 
1^  largest  siae  to  the  south ;  and  usually  occur  in  calcarious 
strata,  associated  with  shallow-water  shells.    (Sharpe.) 

Sub'^enera,    1.  Nerituta,    Folds  simple :    2 — 3  on  the  oo 
Inmfilla ;  1 — 2  on  the  outer  wall ;  columdla  solid,  or  perforated. 
Above  50  sp. 
I  2.  NerineUa  (Sharpe),  columella  solid ;    folds   simple ;    co- 

faundlar,  0 — 1 ;  outer  wall  1. 

3.  Trochalia  (Sharpe),  columella  perforated,  with  one  fold ; 
outer  wall  simple,  or  thickened,  or  with  one  fold ;  folds  simple. 

4.  JPfyffmaHs  (Sharpe),  columella  solid  or  perforated,  usually 
with  3  folds ;  outer  wall  with  1 — 3  iblds,  some  of  them  com- 
plicated in  form.  Fig.  79.« 

?  Fastioiella,  Reeve. 
Type.,  F.  carinata,  Reeve. 

Shell  like  turritella ;  aperture  with  a  short  canal  in  front  (Mus.,  Cuming, 
and  Brit.  M.). 

IApobbhais,  Aldrovandus. 
Etym.,  aporrhais  (Aristotle)  "  spout-shell'*  from  aporrheo,  to  flow  away. 
ISyn.,  chenopus  Philippi. 
Type,  A.  pes-pelecani.    PI.  IV.,  fig.  7,  and  fig.  80. 
ISheU  with  an  elongated  spire ;  whirls  numerous,  tuberculated ;  aperture 
narrow,  with  a  short  canal  in  front ;  outer  lip  of  the  adult  expanded  and  lobed 
or  digitated ;  operc.  pointed,  lamellar. 
I  Animal  with  a  short  broad  muzzle ;  tentacles  cylindrical,  bearing  the  eyes 

'     on  prominences  near  their  bases,  outside ^   foot  short,  angular  in  front; 


*  Fig.  79.  Nerinaa  traohea,  Desl.,  partly  ground  down  to  shew  the  form  of  th« 
interior.   Bath  oolite,  RanvUle.    Communicated  by  John  Morris,  Esq. 

G3 
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biwiehi*!  plume  nnf^  long ;  tjngnal  ribbon  linear ;  teeth  amgle,  hooked, 
dentioulited ;  nndni  3,  the  ftnt  tnuuverM,  S  lud  S  elaw-thaped. 


Dutr.,  3  $p.  Lehndot,  Notwb;,  Biit,  MeiUt.  W.  A&ica.  Beuge,— - 
100  fin*. 

Fouil !  lee  Pteroeenu  and  Roiidlaria  ;  sbove  EOO  epeciea,  nnging  from 
the  Baa  to  the  chdk,  probsblf  beking  to  thia  geniu,  ot  to  genert  not  ;et 
craistitnted. 

3TRVTHI0LAUA,   IdH. 

£^.,  ilnMo,  an  ostrich  (-foot),  &oin  the  Cmrm  of  it>  apertnre. 

7j^,  S.  atnmiDea,  PI.  IV.,  flg.  fl. 

SMJ  tnmted ;  whirls  Bogolar ;  aperture  truDcel«d  in  front ;  dduDMllB 
verj  obhqae ;  oater  lip  prominent  in  the  middle,  reflected  md  thiokened  in 
the  adolt^  inno'  lip  csllODt,  expanded ;  opercnlnni  claw-Bhiped,  onrved  IB- 
wsrda,  with  a  projection  from  the  outer,  coneace  edge. 

Animal  with  ui  elongated  mozzleP  tenlaclee  cylindrical;  eje-pedicels 
short,  adnate  with  the  tentacles,  eifenmlly ;  toot  broad  and  short.  (Kiener.) 

Diflr.,  B  ap.    Anrtralia  and  New  Zealand ;  where  alono  it  oecnra  anb- 

FAMILY  n'.    Mklaniad*. 

Shell  spiral,  ttunreted;  with  a  thick,  dark  epidermia;  aperture  oflen 
ohumelled,  or  notched  in  front ;  outer  Up  aente ;  operculnin  homy,  sfaral. 
The  spire  is  often  eitensivelj  eroded  hjr  the  acidity  of  ihe  water  in  which  the 
animala  lite. 

JniiBOl  with  a  broad  non-retraetite  mniile ;  tentacles  distant,  sabolale ; 
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Melakia,  Lam. 

Ettftn.y  Jfelania,  blackness  (from  melas). 

Type,  M.  amarula.     PI.  VIII.,  fig.  25. 

Syn,    Thiara,  Megerle.    Pyrgula,  Crist. 

SAell  torreted,  apex  acnte  (unless  eroded) ;  whirls  ornamented  with  stride 
or  spines ;  aperture  oval,  pointed  above :  outer  lip  sharp,  sinuous ;  operculum 
sabspiral.    PI.  VIIL,  fig.  25*. 

Distr.,  160  sp.  S.  Europe,  India,  Philippines,  Pacific  Islands.  Distinct 
groups  in  the  southern  states  of  N.  America. 

Fossil,  25  sp.    Eocene — .    Europe  (v.  chemnitzia). 

Sub-genera.  Mekmatria,  Bowdich.  M.  fluminea*  PI.  VIII.,  fig.  26. 
Aperture  somewhat  produced  in  front;  operculum  with  rather  numerous 
whirls.  This  section  includes  some  of  the  largest  sp.  of  the  genus,  and  is  well 
typified  by  the  fossil,  M.  Sowerbii  (cerit.  melanoides.  Shy.)  of  the  Woolwich 
sands.     Old  World,  India,  Philippines. 

Vibexy  Oken,  V.  fiiscatus,  PI.  VIII.,  fig.  29.  V.  auritus.  W.  Africa. 
"Whirls  spirally  ridged,  or  muricated ;  aperture  broadly  channelled  in  front. 

Ceriphasiay  Sw.,  C.  sulcata.  N.  America.  Aperture  like  vibex ;  slightly 
notched  near  the  suture. 

Hemisinus,  Sw.,  H.  lineolatus.  W.  Indies.  Aperture  channelled  in 
front. 

Melafilstts,  Sw.  (lo.  Lea.  Glottella,  Gray.)  M.  fluviatilis.  PI.  VUl., 
fig.  27.    U.  States.    Aperture  produced  into  a  spout  in  front. 

Melhtomai  Anthony  (not  Sw.)  M.  altilis.  Shell  like  anculotus ;  with  a 
deep  sUt  at  the  suture.    U.  States. 

Anculotus,  Say.  A.  prsemorsus.  PI.  VIII.,  fig.  28.  Shell  globular ; 
spire  very  short ;  outer  lip  produced.    U.  States. 

Amnicola,  Anthony.     A.  isogona.     PI.  IX.,  fig.  23.     U.  States. 

?  Packystoma,  Gray.  M.  marginata,  Eocene.  Paris.  Peristome  thick- 
ened externally,  all  round. 

Paludomus,  Swainson. 

Etym,,  paltis,  a  marsh,  and  domm,  home. 

Syn.j  tanalia,  Gray.     Hemimitra,  Sw. 

Type,  P.  aculeatus,  Gm.  sp.    PI.  IX.,  fig.  34. 

Shell,  turbinated,  smooth  or  muricated;  with  wavy  stains  beneath  tlie 
olive  epidermis ;  spire  small,  usually  eroded ;  operc.  homy,  lamellar,  nucleus 
external.     Animal  like  melania ;  mantle-margin  fringed  (Eydoux). 

Disir.,  10  sp.  Ceylon  (Himalaya?)  in  the  mountain-streams,  sometimes 
at  an  elevation  of  6,000  feet.    The  Himalayan  sp.  {melania  cornea.  Gray, 

•  This  is  a  good  section  of  melania,  but  Mr.  Gray's  type  does  not  well  represent  it, 
being  more  like  a  pirena  in  the  form  of  its  aperture. 
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hemimiira  retuta,  Sw.,  foi  several  othen),  reCened  to  tMa  genns,  have  ■ 
canceutric  operculum,  like  paiuduia, 

MziAN^paie,  Lam. 

Tgpei,  M.  baccinddes,  M.  gmUU.    PI.  VIII.,  fig.  30, 

5A«/i ;  bodf-whiil  elongated ;  s]iire  short  and  pointed ;  apotsre  distincti; 
notctiei]  in  front ;  ioner  tip  callous ;  opercnluin  sub-spical. 

DUtr,,  20  sp.    Spain,  Asia  Minor,  New  Zealand. 

Fottil,  25  8p,    Eocene — -,  Europe. 

Sab-gmui.     Pirena,  Lam.  (faunua,  Montf.)  P.  atra.     PI.  VIII.,  fig.  81. 
Spire  elongated,  manj  whirled ;  outer  lip  of  the  adult  produced. 
-Jtiilr.,  4  ip.  F    S.  Africa,  Madagitscar,  Ceylon,  Fldlippine«. 

FAMILY   Y.     TUBEITELLID*. 

S/ieil  tab^ai,  or  spiral;  upper  part  partitioned  off;  aperture  limple; 
operculum  liomy,  mauj-wMrled. 

jfniTsal  with  a  short  muzzle ;  ef ea  immersed,  at  the  outer  bases  a!  the 
tBntaclcB ;  mantle-mai^n  fringed  ;  loot  ver;  short  ;  hranchial  ])1ume  ungle ; 
tongue  armed. 

TUEBIT^LLA,  Lam. 

B^mt,  diminutive  of  turrii,  a  lower. 

S^a.,  t£rebelluia,  torcula,  zaria  and  eglisia,  Gnj. 

Type,  T.  imbricsta.    PL  IX.,  fig.  !. 

Shell  elongated,  maoj-wbirlcd,  spirallj  striated ;  aperture  rounded,  mar- 
gin thin ;  operculnm  harny,  man}'- whirled ;  with  a  fimhrialed  margin. 

■ilmnal  with  long,  subulsle  tentacles ;  eyes  slightly  prominent ;  foot 
truncated  in  front,  rounded  behind,  grooved  beneath  ;  branchial  plume  very 
long ;  lingual  rilihon  minute ;  median  teeth  hooked,  denticulated ;  nncini  3, 
serrulated.     Carnivorous  ? 

Dutr.,  60  sp.  World-wide.  Ranging  from  the  Laminarian  Zone  to  100 
fma.  W.  Indies,  TJ.  SUtes,  Brit.  (1  sp.),  Iceland,  Medit.,  W.  Afrio,  China, 
AuBtralia,  W.  America. 

Fostit,  170  Ep.,  Neocomian — .    Brit.  &c.,  S.  America,  Australia. 

Sai-genem.  Frolo,  Defr.,  P.  cathedralis,  PI.  IX.,  fig.  8,  aperture  trun- 
cated below. 

MrmlU.  fl,ny,  ^r.  5iil.'.il[i  fKir.)    PI.  I.\.,  Wz. 
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Animal  witii  a  long  retractile  proboscis ;  tentacles  plose  together,  slender, 
inflated  at  the  tips ;  eyes  immersed  at  the  bases  of  the  tentacles ;  operc.  lobe 
ample,  unsymmetrical ;  foot  truncated  in  front.  Ranges  to  80  fathoms  water. 
3  Brit.  sp.     Norway. 

FauiL    ?  sp.,    Miocene — .    Brit.  (Crag). 

C^CUM,  Fleming. 

j%ri.,  comicnlina,  Miinster.    Brochus,  Bronn.     Odontidiom,  Phil. 

Type,  C.  trachea,  PI.  IX,  fig.  5.    Young  sp.,  fig.  6. 

SheU  at  first  discoidal,  becoming  decollated  when  adult ;  tubular,  cylindri- 
cal, arched ;  aperture  round,  entire ;  apex  closed  by  a  mammiUated  septum. 
Operc.  homy,  many-whirled.  Lingual  teeth,  0 ;  uncini,  2,  the  inner  broad 
and  serrulated. 

Distr.y  Brit.,  2  sp.,  10  fathoms.    Medit. 

Fasal,  4  sp.    Eocene — .  Brit,  Castelarquato. 

Yermettjs,  Adanson.    Worm-shelL 

Syn.,  siphonimn.  Gray.    Serpnloides,  Sassi. 

Types,  V.  lumbricalis,  PL  IX.,  fig.  7. 

Skeli  tubular,  attached ;  sometimes  regularly  spiral  when  young  -,  always 
irregular  in  its  adult  growth ;  tube  repeatedly  partitioned  off;  aperture  round ; 
operc.  circular,  concave  externally. 

Distr.,  Portugal,  Medit.,  Africa,  India. 

Fossil,  12  sp.    Neocomian — .  Brit.,  Prance,  &c. 

.''  Sub^genus.  SpirogJyphiis,  Daud.  S.  spirorbis  Dillw.  sp.,  irregularly 
tubular ;  attached  to  other  shells,  and  haK  buried  in  a  furrow  which  it  makes 
as  it  grows.    Perhaps  an  annelide  ? 

SiLiauAKiA,  Brug. 

Etym.,  siliqua,  a  pod. 
Type,  S.  anguina,  PI.  IX.,  fig.  8. 

Shell  tubular ;  spiral  at  first,  irregular  afterwards ;  tube  with  a  continuous 
longitudinal  slit. 

Distr.,  7  sp.     Medit.,  N.  Australia.    Found  in  sponges. 
Fossil,  10  sp.    Eocene — .  France,  &c. 

ScALARiA,  Lam.    Wentle-trap. 

Etym.,  scalaris,  like  a  ladder.  Type,  S.  pretiosa,  PI.  IX.,  fig.  9  (=  T. 
scalaris,  L.) 

Shell,  mostly  pure  white  and  lustrous ;  turreted ;  many- whirled ;  whirls 
round,  sometimes  separate,  ornamented  with  numerous  transverse  ribs ;  aper- 
ture round ;  peristome  continuous.     Operc.  homy,  few-whirled. 

Animal  with  a  retractile  proboscis -like  mouth ;  tentacles  dose  together, 
long  and  pointed,  ^i^^e  eyes^iiear  their  outer  bases ;  mantle-margin  simple, 
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mth  ■  rnduDBntuj  npbonal  fold ;  bat  obtastl;  trianguliur,  with  b  fold  (nus- 
Abr)  in  front.    Lingual  dentition  aesrly  u  in  itiila ;  teeth  Q ;  sKiw  nume- 
mu,  simple  I   leics  diitind:;   predadousF     Ban^from  low  water  t«  80    ,^ 
fUhomi.    The  animsl  exudes  a  purple  fluid  when  molealcd. 

Ditlr.,  marij  100   ap.     Mostl;  tropical.     Greenland,  Norway,  Brit., 
Medit.,  W.  Indies,  China,  Anilralia.  PadGc,  W.  Amerira.  , 

Fouil,  nearly  100  sp.    Coral-r^— .  Brit.,  N.  America,  Chile,  India. 

FAMILY  VI.    LiTOBiNiDX 
SAell  ipinil,  tnrbinated  or  depressed,  never  pearl; ;  aperture  rounded ;    , 
entire ;  operculum  homy,  pauci-spiral.  , 

i/  with  a  muzzle-ehaped  head,  and  ejes  sessile  at  the  outer  bases  of 
the  tentacles ;  (ougiue  long,  armed  with  a  median  series  of  broad,  hooked  teelli, 
and  3  ohlong,  hooked  oncini.  Branchial  plume  single.  Foot  with  a  linear 
duplication  in  front,  nnd  a  groove  along  the  sole.  Mantle  with  a  rndimentsry 
siphonal  canal ;  operc.  lobe  appendaged. 

The  spedes  inhabit  the  sea,  or  hmckiBh  water,  and  are  mostly  litoral,  feed- 
ingonalgte. 

LlTOKlKA,  Ffmssac.     Periwinkle, 
^(ytji.,  Htm,  the  aea-ahore. 
Tjipe,  L.  litorea,  PI,  IX.,  fig.  10. 

SAtU    turbinated,    thick,    pointed,    few-whirled ;    api 
rounded,  enter  tip  acute,  columella  rather  flattened,  impeifurate, 
opercnlum  pauci-spiral,  Sg.  Si.    Liugual  teeth  hooked  and  tri' 
lobed;  undni  hoolicd  and  dentated. 

Diiir.,  40  sp.    The  periwinkles  are  found  on  the  sea-shore,  u 
•11  parts  of  the  world.    In  the  Baltic  they  live  within  the  in- 
X  of  freah-water.  and  frequently  become  distorted;  similar  m 


re  found  it: 


le  Norwich  a 


The  common  ep.  (£.  liiorta)  is  oviparous ;  it  inhabits  the  lowest  lones  of 
■ea-need  between  tide.msrks.  Ad  allied  sp.  (L.  rvdU)  frequents  a  hightt 
region,  whe're  it  is  eearcflly  reached  hy  the  tide;  it  is  Tivipsrouai  and  the 
young  have  a  hard  shell  before  tbeir  birth,  io  causeijuence  of  which  the  species 
is  !Lot  ealcu.     The  tongue  of  the  pcriwinltlc  is  two  ini'hos   lone ;  its  foot  is 
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fissure.     Operc.  with  a  broad,  manbnaious  border.    W.  Indies,  Zanzibar, 
Pafl^fie. 

Modulus,  Gray  (and  nina,  Gray)  M.  tectmn,  PL  IX.,  fig.  18.  Sbell  tro- 
duform  or  natieoid ;  porcellanoaa ;  columella  perforated ;  inner  lip  worn  or 
toothed ;  opeic.  homy,  many-whirled.    Dittr.,  Philippines,  W.  America. 

Fotsarus  (Adans.)  Philippi.  F.  snlcatus,  PI.  IX.,  fig.  12.  Syn.,  pha- 
sianema.  Wood.  Shell  perforated;  inner  lip  thin;  operc.  not  spiral.  Distr., 
ICedit.     Fasfil,  3  sp.    Miocene — .    Brit.,  Medit. 

Bisella,  Gray.  lit.,  melanostoma,  PI.  IX.,  fig.  14.  Shell  trochiform, 
with  a  flat  or  concave  base ;  whirls  keeled ;  aperture  rhombic,  dark  or  varie- 
gated, operc.  pand-spiral.    Distr.,  N.  Zealand. 

SoLAKiuM,  Lam.    Stair-case  shell. 

Efym.,  solarium^  a  dial. 

£^.,  architectoma,  Bolten.    Philippia,  Gray.    Helicocryptus,  D*Orb  ? 

Tjfpe,,  S.  perspectivum,  PI.  IX.,  fig.  15. 

Shell  orbicular,  depressed ;  umbilicns  wide  and  deep ;  aperture  rhombic ; 
peristome  thin ;  operculum  homy,  sub-spiraL 

The  spiral  edges  of  the  whirls,  seen  in  the  umbilicus,  have  been  fancifully 
compared  to  a  winding  stair-case. 

Distr.,  25  sp.  Tropical  seas.  Medit.,  E.  Afidca,  India,  China,  Japan, 
Australia,  Pacific,  W.  America. 

Fossil,  56  sp.  Eocene — .  Brit.,  &c.  26  other  sp.  (oolites — chalk,)  are 
provisionally  referred  to  this  genus ;  the  cretaceous  sp.  are  nacreotis  (v. 
trochus). 

Sub-genera.  Torinia,  Gray.  T.  cylindracea,  operc.  conical, 
multi-spiral,  with  projecting  edges,  fig.  82.  Living,  New  Ire- 
land.    Fossil,  Eoceue.     Brit.  Paris. 

OnuUaxis,  Desh.  (altered  to  bifrontia)  S.  bifrons,  discoidaJ, 
the  last  whirl  disengaged.     6  sp.     Eocene,  Paris,  Brit. 

?  Orbis,  Lea.  Discoidal,  whirls  quadrate.  Fossil,  Eocene, 
America. 

?  Phorus,  Montf.     Carrier-shell. 

Etym.,  pkoreus,  a  carrier. 

Sjfn,,  onustus.  Humph.,  Xenophoras,  Fischer. 

Examples,  P.  conchy liophorus.  Bora.     P.  corragatus,  PI.  X.,  fig.  1. 

Shell  trochiform,  concave  beneath ;  whirls  flat,  with  foliacedus 
or  stellated  margins,  to  which  -shells,  stones,  &c.,  are  usually 
affixed ;  aperture  very  oblique,  not  pearly ;  outer  lip  thin,  much 
produced  above,  receding  far  beneath.  Operc.  homy,  imbricated, 
nncleus  external  (as  vn  purpura  and  paludomus,)  with  the  trans- 
verse scar  seen  through  it,  fig.  83.  (Mus.  Cuming.) 

*  Operculum  of  8.  patuJum,  Lam.  ^,  Item  I>cikiKj*%. 


Fig.  82.* 


Fig.  83. 


1S6  UANDAL  OF  THE  HOU.USCA. 

Jnimal  with  an  elongated  (Don-rstractile  F)  praboscds )  tentacles  long  and 
slender,  with  sessile  eyes  at  their  outer  bases ;  sides  plain ;  foot  uairow, 
elongated  behind.  (Adams.)     Belated  to  lealaria  T 

Host  of  the  phori  attaeh  foreign  snbstancea  to  the  matins  of  their  shells, 
■a  they  grow ;  ^rticnlar  speda  oKcting  stouei,  whilst  othere  prefer  sheila  w 
corals.  They  are  called  "  mineralogiata,"  and  "  conchologiats,"  by  collecturs ; 
P.  solaria  and  P.  indien*  are  nearly  or  quite  free  from  these  disgnises.  Thej 
are  sdd  to  frequent  rough  bottoma,  and  to  scramble  over  the  ground,  like  the 
etrombs,  rather  than  glide  evenly. 

IHMt.,  9  ap.    W.  Indies,  India,  Malacca,  IMtppmes,  Chiiia,  W.  Ajnerica. 

foMiV.lSsp.    Chalk  P— Eocene— .     Brit.,  Franee.     Sheila  eitremely  like 
the  recent  pAona,  are  met  with  even  in  the  carb.  limestone. 
Lacuna,  Turton. 

Mlym,,  laevna,  a  fiisore. 

JiTW,  L,  psllidnla.  Pi.  IX„  fig.  16.     ^s.,  medoria,  Gray. 

Shell,  tnrbiuated,  thin ;  aperture  semi-lunar ;  columella  flattened,  with 
an  ombilical  fisanre.    Operc.  panci-spiiaL 

Jnimal,  opercnligeroua  lobe  fumiahed  with  lateral  wings  and  tentacular 
fihuaents.  Teeth,  5  eusped;  nneini  1,  2  dentated,  8  simple.  Spawn  (oetieca) 
vennifonn,  thick,  semicircnlar.     Range,  low-waler — 50  fathoms. 

JXtlr.,  Northern  shores,  Norway,  Btit.,  Spain.  FaiiU,  I  sp.  Glada! 
beda,  Scotland. 

T  LmoFA,  Itang. 

Elym.,  liloi,  simple,  ope,  aperture. 

3J5W,  L.  bombii.    PI.  IX.,  fig.  21. 

Siell  minnte,  pointed  ;  aperture  slightly  notched  in  fhmt ;  outer  lip  sim- 
ple, thin ;  inner  lip  reflected.     Operc  spiral. 

IHelr.,  Atlantic,  Medit.,  on  floating  aea-weed,  to  which  they  adhere  by 
threads.    Foisil,  I  ap.    Miocene  (Crag,). 

RiMOA,  Fremenville. 

Eti/m.,  named  after  Bisso,*  a  French  soologial. 

Tgpe,  B.  labioaa,  PI.  IS.,  fig.  17.    Sgii.,  cinguls,  Flem. 

Shell  minute,  white  or  homy  ;  conical,  pointed,  many-whirled  ;  imooth, 
ribbed,  or  cancellated  ;  aperture  rounded ;  peristome  entire,  continnous ;  i 
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shaped.    They  range  from  high-water  to  100  fathoms,  bat  abomid  most  in 
shallow  water,  near  shore,  on  beds  offuctu  and  zostera. 

Distr.,  about  70  sp.  Universally  distributed,  but  most  abundant  in  the 
nortli  temperate  zone.  N.  America,  W.  Indies,  Norway,  Brit,  Medit.,  Cas- 
pian, India,  &c.  Biisoa  parva  adheres  to  sea -weeds,  by  threads,  like  litiopa 
(Gray). 

Fossil,  100  sp.  Permian — .     Brit.,  France,  &c. 

Suh-genera.  Kiasmnay  D'Orb.  Aperture  channelled  in  front.  Living  and 
Foasil  (10  sp.  Bath  oolite. —    Brit.)=7wia,  Lea?    America. 

Hydrohia^  Hartm.  ( =Paludinella,  Loven.  Paludestrina,  D*Orb.)  SheU 
smooth ;  foot  rounded  behind ;  operc.  lobe  without  filament.  Tyj^e^  litorina 
ulvse,  PI.  IX.,  fig.  18.     Fossil^  10  sp.    Wealden — .    Brit.,  &c. 

Syncera,  Gray  (Assiminea,  Leach).  S.  hepatica.  Shell  like  Hydrobia; 
tentacles  connate  with  the  eye  pedicels,  which  equal  them  in  length.  Teeth 
5 — 7  cusped;  uncini  1,  2,  dentated,  3  rounded.  Distr.,  brackish  water. 
Brit,  India. 

Nemaiuray  Benson.  N.  deltee.  PI.  IX.,  fig.  21.  Aperture  contracted; 
peristome  entire.    Operc.  pauci-spiral.     Fossil^  eocene.    Isle  of  ArVight 

Jeffreysiay  Alder  (=Bi8soella,  Gray,  MS.),  J.  diaphana.  Shell  minute, 
translucent.  Operc.  semilunar,  imbricated,  with  a  projection  horn  the  straight, 
inner  aide.  (PI.  IX.,  fig.  19.)  Head  elongated,  deeply  cleft,  and  produced 
into  two  tentacular  processes ;  mouth  armed  with  denticulated  jaws,  and  a 
spinous  tongue;  tentacles  linear,  eyes  far  behind,  prominent,  only  visible 
through  the  shell ;  foot  bi-lobed  in  front  2  sp.  Brit.  On  sea-weed,  near 
low  water  (Alder). 

Skenea,  Fleming. 

Etym.y  named  after  Dr.  Skene  of  Aberdeen ;  a  cotempontry  of  Linneeus. 

Syn.y  delphinoidca,  Brown. 

Type,  S.  plauorbis,  PL  IX.,  fig.  20. 

Shell  minute  orbicular,  depressed,  few-whirled;  peristome  continuous, 
entire,  round.  Operc.  pauci-spiral.  Animal  like  rissoa,  foot  rounded  behind. 
Found  under  stones  at  low- water,  and  amongst  the  roots  of  corallina  qffici- 
nalig. 

Distr.y  ?  sp.    Northern  seas.    Norw^ay,  Brit. 

?  Truncatella,  Hisso.    Looping-snaiL 

Type,  T.  truncatula.     PI.  IX.,  fig.  25.     (Mus.,  Hanley.) 

S?iell  minute,  cylindrical,  truncated ;  whirls  striated  transversely ;  aper- 
ture oval,  entire ;  peristome  continuous.     Operculum  sub-spiral ! 

Animal  with  short,  diverging  triangular  tentacles ;  eyes  centrally  behind ; 
head  bi-lobed;  foot  short,  rounded  at  each  end  (Forbes). 

The  truncatellee  are  toiiDd  on  stones  and  sea-weeds  between  tide-maxVLft, 
and  survive  many  weeks  out  of  the  water  (Lowe).    They  walk  by  coiilx^yc^^ 
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tke  ipftoc  between  Hidi  lipi  sad  foot,  like  tht  geometrie  nterjaQara  (Gray). 
Th^  we  found  aemi-fbenl,  slang  witli  the  bnnuu  skeletons  in  the  modeni 


iMifr.,  IG  ep.  W.  Indies,  Brit.,  Medit,  Ko,  Cape,  Msuritim,  Philippines, 
Australia,  Paidfic  (Cuming). 

P  LiTHoaLiTHDa,  Meferle. 

%v,  L.  fdsciu.    PL  IX.,  %  22. 

SieU  iutico[d,  often  eroded ;  whirls  tew,  unootli ;  aperture  large,  eotire ; 
peristome  continuciiB,  oater  lip  Bliarp,  inner  lip  oallous ;  umbilicus  riuiate  -, 
epidermis  olivaceoos;  operculum  pauci-epiisl. 

DUtr.f      Bp.     Europe,  Or^on- 

FAMILY  VII.    Paluotnioji. 

Shell  conical  or  globular,  with  a  thidc,  olife-green  epidermis ;  aperture 
roanded  ;  peristome  cantinuoiia,  entire  ;  opeicolum  homy  or  shelly,  normall} 


Anivtal  with  a  broad  mozile ;  tentBclei  long  and  slender ;  eyes  od  shod 
pedicels,  outside  the  tentacles.    Inhabiting  fresh-waters  in  all  parts  of  the 

Palvdina,  I<am.    River-suul. 

Efym.,  paint  (palndis)  a  marsh,     ^a.,  vivipsniB,  Graj. 

JijKT,  P.  Listen.    PI.  IX.,  fig.  ZH.     (P.  viviparft,  fig.  61.) 

Si»i!  turbinated,  with  round  whirls ;  ^>erture  sligbtlj  angolaj  behind  -, 
peristome  eontinoous,  entire ;  operc.  homy,  ooucentric.  Jniaal  with  a  ] 
muzzle,  and  very  short  eye-pcdiccis;  neck  nilh  a  small  lappet  on  the  lett  aidt, 
and  a  larger  on  the  right,  folded  to  form  a  respiratoiy  siphon  ;  gill  comb-Uke, 
single  ;  tongue  short ;  teeth  single,  oval,  sligbtly  hooked  and  denticulated  ;  | 
uncini  3,  ohloiig,  dcnticulsted.  The  paludiaa:  are  viviparaas ;  the  ahella  i>f 
(he  young  are  ornamented  with  spiral  rows  of  epidermal  cirri. 

Dulr.,  60  sp.    Bivers  and  lakes  throughout  the  M.  hemisphve ;  Black    | 
sea,  Caspian. 

FMn;,BOsp.    Weald—.    Brit.,  &c. 

Sui-ffeiaa.  Bilhinia  (Piideani),  Gray,  B.  (entaculata,  Fl.  IX.,  fig-ST. 
Shell  small;  operc.  shelly.  Animal  oiiperoua;  with  only  one  neek-lappd, 
on  the  right  side.    The  hithiniie  orijioait  on  alonea  and  aquatic  plants ;  the 
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Jmmal  with  a  loDg 
kftgiU  deralDped, 


two  long  tenbiculiT  procetsei ;  tenlactea  extremelj  elongated,  alender.  lulia- 
bita  lakes  and  rivers  throughout  the  warmer  parts  of  the  world,  retiring  deep 
into  the  mud  in  the  iij  leason,  and  capable  of  surviving  a  drought,  or  removal 

D  the  water  for  many  jrean.  In  the  lake  Mareotis,  and  at  the  mouth  of 
the  Indus,  ampullariffi  ai«  ahiudant,  miied  with  marine  dielU.  Theii  egga 
are  laige,  inclosed  in  c^isules,  and  aggregated  in  globular  Dusaea. 

DUtr.,  50  sp.    S.  America,  Weet  Indies,  Africa,  India. 

St^geitera.    Pomut,  Humph.     A.  ampullaeea.    Operc.  homy. 

Marua,  Gray  (ccratodee,  Gnil^g),  A.  coiDU-anetia.  PL  IX,  fig.  SI. 
Opcrc  homf .    Shell  diuoidaL 

Atolene,  S'Orb.  A.  pJats:.  Animal  without  a  respirator;  uphou;  operc. 
shelly.    Distr.,  S.  America. 

LanUiei,  Montf.  A.  boltcniana,  L,  PL  IX.,  fig.  32.  Shell  reversed, 
Eunbilicated,  peristome  thin ;  opere.  homy.  Distr.,  W.  Africa,  Zanzibar, 
Mib. 

Meladamia,  Sw.  Ealudina  olivacea.  Shy.  Shell  reversed,  imperforate ; 
peristome  Ihin ;  operc.  horny. 

?Ahphiboli,  Schnmacher. 
i^s.,  ampuUacera,  Quoy.     Thallicera,  Sn. 

■  The  unpallsris  is  said  Id  ban  a  pulmonic  ue  in  iddTdan  to  Ite  gllli  (Ors;. 
Owen),  but  we  have  nol  met  wllh  specimens  suRlelentlj  well  preieived  lo  ejhibii  ft. 
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f^jK,  A.  Btntcalia,  PL  IX^  fig.  83. 

Shell  globular,  with  on  imeien,  battered,  anrbce ;  colmnella  fisnmd ; 
onter  lip  chaiiaelled  near  the  suture  -,  operc.  homy,  Bub-Bpiral.  Animal  nith- 
outteutaelea;  ejra  placed  on  round  lobes;  alr-breiitiuiig;  respiratory  eavity 
doaed,  except  a  small  lalrular  opemug  on  the  right  side ;  a  lai^  glaud  occa- 
pica  the  positiou  of  the  gU!  of  paludiua;  seiee  united  (Quoy).  Mr.  Gray 
pUoes  this  genua  amongst  the  true  falmonifera. 

DUlr.,  S  sp.    Shores  of  Nen-  Zealand  and  the  Pacific  Islands,    The  living 
sheila  sometimes  have  lerpula  attached  to  them  (Cmoii^).    They  are  eaten    , 
by  the  New  Zealanden. 

Valvata,  MiiUer.    ValTc-shell. 

l^pea,  V.  piscinalia,  PL  IX.,  fig.  28.     V.  cristata,  PI.  IX.,  fig.  29. 

Siell  tnxbiuated,  or  discoidal,  ombilicsled ;  vhirls  round  or  keeled ;  aper- 
ttue  not  modified  by  the  last  whirl ;  peristome  entire  ;  operc.  horny,  multi- 

Animal  with  a  produced  muzzle  ;  tentacles  long  and  slender,  eyes  at  thor 
oDlcr  bases  ;  foot  bt-lobed  in  front ;  branchial  plume  long,  pectinated,  parti- 
ally eisetted  on  the  right  side,  tchen  the  animal  is  walking.  Lingual  teeth 
broad ;  uncini  3,  hmeeolate ;  all  hooked  and  denticulated. 

DitCr.,  6  sp.    Brit.,  N.  America. 

Fotsil,  19  ap.    Wealden— .    Brit.,  Belgium,  &c 
FAMILY  VIII.    Neeitidj!. 

Shell  thick,  eemi-globose ;  spire  very  small ;  cavity  simple,  from  the 
absorption  of  the  internal  portions  of  the  whirls ;  aperture  semi-lunate ;  colu- 
mellar  side  expanded  and  flattened  %  outer  lip  acute.  Operculum  shelly,  snb- 
apiral,  articulated. 

At  each  end  of  the  colomeUa  there  is  an  oblong  muscular  impression, 
eoDnected  on  the  onter  side  by  a  ridge,  on  which  the  operculum  rests ;  witbin 
this  ridge  the  inner  layers  of  the  shell  are  absorlied. 

Jiimal  with  a  bread,  short  muzile,  and  long  slender  tentacles ;  eyee  on 
prominent  pedicels,  at  the  onter  bases  of  the  tentacles ;  foot  oblong,  tr' 
Lii^ual  dentition  similar  to  the  turbinida.     Teeth  7  ;  uncini 
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Nkeita,  L.    Nerite. 
Eiym.     NeriteSy  a  sea-snail,  from  nereis. 
2yp«,  N.  ustulata,  PI.  IX.,  fig.  85. 

SkeU  thick,  smooth  or  spirally  grooved ;    epidennis  horny ;   outer  lip 
thicken^ed  and  sometimes  denticulated  within ;  columella  broad 
and  flat,   with,  its  inner  edge  straight  and  toothed;  operc. 
shelly,  fig.  86. 

Digtr.y  116  sp.  Nearly  all  warm  seas.  W.  Indies,  Red 
Sea,  Zanzibar,  Philippines,  Australia,  Pacific,  W.  America, 
(Cuming).  Fig.  86. • 

Fossil,  60  sp.  Lias — .  Brit.  &c.  The  palaeozoic  nerites  are  referred  by 
D'Orbigny  to  iurbOy  naticOy  &c.    N.  haliotis  is  a  pileopns. 

Sub-genera,  Neritoma,  Morris,  1849.  N.  sinuosa,  Sby.  Portland  stone, 
Swindon.  (Mus.,  Lowe).  Shell  yentricose,  thick;  'apex  eroded;  aperture 
with  a  notch  in  the  middle  of  the  outer  lip.  Casts  of  this  shell  are  common, 
and  exhihit  the  condition  of  the  interior  characteristic  of  all  the  nerites ;  it 
was  prohaKly  fresh-water. 

NeritopsiSy  Grateloup.  N.  radula,  PL  VIII.,  fig.  9.  Shell  like  nerita ; 
inner  lip  with  a  single  notch  in  the  centre. 

Distr:,  1  sp.     Pacific.     Fossil,  20  sp.     Trias  ?  Brit.,  France,  &c. 
VelaieSf  Montf.    N.  perversa,  Gm.     PI.  IX.,  fig.  36.     Inner  lip  very 
thick  and  callous ;  outer  lip  prolonged  behind,  and  partially  enveloping  the 
spire. 

PiLEOLUS,  (Cookson)  J.  Sowerby. 
Etym.,  pileoluSy  a  little  cap. 
Tifpe,  P.  plicatus,  PI.  IX.,  fig.  37,  38. 

Shell  limpet-like  above,  with  a  sub-central  apex  ;  concave  beneath,  with  a 
small  semi-lunar  aperture,  and  a  columeUar  disk,  surrounded  by  a  broad  con- 
tinuous peristome. 

IDistr.y  marine ;  only  known  as  fossils  of  the  Bath  oolite,  Ancliffe,  and 
Minchinhampton,  3  sp.     P.  neritoldes  is  a  neritina. 
Neritina,  Lam.    Fresh-water  nerite. 
I         ExampleSy  N.  zebra,  PI.  IX.,  fig.  39.     N.  crepidularia,  PI.  IX.,  fig.  40. 
Shell  rather  thick  at  the  aperture,  but  extensively  absorbed  inside ;  outer 
lip  acute  ;  inner  straight  denticulated ;  operc.  sheUy,  with  a  fiexible  border ; 
slightly  toothed  on  its  straight  edge. 

Animal  like  nerita ;  lingual  teeth  ; — median,  minute ;  laterals  3,  1  large, 
sub-triangular,  2,  3,  minute ;  uncini  about  60,  first  very  large,  hooked,  denti- 
culated ;  the  rest  equal,  narrow,  hooked,  denticulated. 

The  neritiuBB  are  small  globular  shells,  ornamented  with  a  great  variety 
of  black  or  purple  bands  and  spots,  covered  with  a  polished  homy  epidermw 

*  Fig.  86.    Operculum  of  N.  peloronta.    W.  Indies. 
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The;  ns  moatl;  confined  to  the  fresh  witen  id  wum  regioiu.     One  ap.  (N.  , 

flaviatilia)  i>  found  in  Brit.  riTcrs,  uul  in  tlu  bnckiih  water  of  the  Baltic.  .; 

Anothec  etCeads  its  range  into  <lw  bracldih  weten  i^  the  N.  Ameheiui  riven.  ,i 
And  the  West  Indian  H.  viridu  and  auleagrii,  are  found  in  the  let. 

N.  erepidiUaria  has  a  continuoua  periekillie,  end  ^ipioachts  nankeOa  in 

tbrm  ;  it  is  fonnd  in  the  bmoMsh  waten  of  India.    N.  coroos  (Madagsaeai}  '< 

ii  ornamented  with  a  series  of  long  tubular  8{iinee.  '' 

DUtr.,  7S  ep.    W.  Indies,  Norwaj,  Brii,  Black  3ea,  Cuplan,  India,  <: 

liiilippinee,  Padfic,  W.  America.  ' 

Fottil,  ^  sp.    Eocene—.    Brit.,  France,  ttc.  = 

NaticeuiA,  Lam.  i: 

Jf()M.,  mwurrfia,  a  small  boat.    lyp*,  N.  poreeJlana.    PI.  TX.,  %.  41.        ^ 
Shell  obloug,  smooth,  limpet.like  •,  with  a  posterior,  aab-maigiaal  apei ; 

aperture  as  large  as  the  shell,  with  a  nnall  colomellai  thfM,  and  elongated 

lateral  muacular  toara ;  opercnlnm  very  small,  shellj. 

Diatr;  18  sp.    India,  Mamitius,  Moloccas,  Aostralia,  Pacific. 

FAMILY  IX.,  TmBurmx. 

Shell  spiral,  tmbinated  or  pyramidal,  nacreona  inside ;  opercolmn  calca- 
rioos  and  pauci  spiia],  or  horof  and  multi-apiraL 

AmnuU  nith  a  short  muzzle ;  ejea  pedunculated  at  the  outer  bases  of  the 
long  and  alender  tentacles ;  head  and  sidea  oroamented  with  fringed  lobes  and 
tentacular  filaments  {cirrii ;  brancbial  plume  single  ;  lingual  ribbon  long  and 
linear,  chiefiy  coataiued  in  the  risceral  cavity;  median  teeth  broad  ;  laterals 
G,  deuticulated ;  unciui  veij  numerous  {sometimes  nearif  100},  slender,  with 
Kooked  points  (Fig.  IS,  A.). 

Marine,  feeding  on  ses-weedi  (alga). 

The  Bbells  of  ucarly  all  the  turbinidffi  are  brilliantly  pearly,  when  the 
epidermis  and  outer  layer  of  shell  are  removed ;  man;  of  tbem  are  used  in  this 
state  for  ornamental  purposes. 

TuBBo,  L.     Top-shelL 
Etym.,  turho,  a  whippii^.top. 
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* 
IHMir.y  60  sp.    IVopieal  seas,  W.  Indies,  Medit,  Cipe,  India,  China, 
AnstraSift,  New  Zealand,  Pacific,  Pern. 

Fo9sUy  860  sp.  Qndoding  litorina)  L.  Silurian — .    UniyenaL 

Phasianella,   Lam.    Pheasant-shelL 

S^.,  entropia  (Hnmplir.)  Gray.    Tricolea,  Risso. 

Type,  P.  aostralis.    PL  X.,  fig.  3. 

Shell  elongated,  pofished,  richly  coloured ;  whirls,  convex ;  i^iertnre  oval, 
not  pearly ;  inner  lip  callons,  oater  thin ;  operc.  aheUy,  callons  outside,  sub- 
spiral  inside. 

AMttnal  with  long  ciliated  tentacles ;  head-lobes  pectinated,  wanting  in  the 
minute  sp. ;  neck-lobes  firinged ;  sides  ornamented  with  8  cirri ;  branchial 
plihne  long,  partly  firee ;  foot  rounded  in  front,  pointed  behind ;  its  sides 
moved  alternately  in  walking ;  lingual  teeth  even-edged ;  laterals  5,  hooked, 
denticulated ;  uncini  about  70,  gradually  diminishing  outwards,  hooked  and 
denticulated. 

Distr.,  25  sp.  Australia,  large  sp.  India,  Philippines  ;  small  sp.  Medit., 
Brit.,  W.  Indies,  very  small  sp. 

Fossil,  70  sp.    Devonian  ? — .    Europe. 

The  similarity  of  the  existing  Australian  fauna,  to  that  of  the  European 
oolites,  strengthens  the  probability  that  some,  at  least,  of  these  fossil  shells 
are  ri^tly  referred  to  Phasianella. 

Imperatob,  Montf. 

Type,  I,  imperialis,  PI.  10,  fig.  4.     Syn.,  calcar. 

Shell  trochiform,  thick,  with  a  flat  or  concave  base ;  whirls  keeled  or 
stellated ;  aperture  angulated  outside,  brilliantly  pearly ;  operc.  shelly. 
Distr,,  20  sp.  ?     S.  Africa,  India,  Australia,  New  Zealand. 


I 


Fig.  87.* 

Tbochus,  L. 
Etym.j  trochtis,  a  hoop. 

Syn.,  cardinalia,  tegula,  and  livona,  Gray.    Infimdibulum,  Montf.    Chlo- 
rostoma,  Sw.    Trochiscus,  Sby.     Monilea,  Sw. 

Types,  T.  niloticus.     PI.  X.,  fig.  5.     T.  zizyphinus.    Fig.  87. 

*  Fig.  87.  Trockus  zizyphinus,  L.,  Pegwell  Bay,  Kent. 
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SMI  pynmidtl,  with  nearly  s  flat  bsBc  ;  vhirk 
ifaruted ;  apertnie  oblique,  rliomhic,  pearlj'  maie ; 
twisted,  slightly  tmDc^ed  ;  outer  lip  thin ;  operculnm  homj,    , 
Mnlti-ipiral.    Fig.  88  (T.  pica). 

Animal  with  2  small  or  obsolete  head-lobes  between  the  \ 
tentacles  ;  neck  lappets  Urge  :  sides  omameDted  with  lobes, 
and  3 — 5  cirri ;  gill  vtrj  long,  linear  -,  lingual  teeth  11,  den-      Fig.  SS. 
ticolsCed;  undni — 00,  diminisiung  ontwarda. 

Di3tr.,  IBli  sp.  World-wide.  Low-water  to  IB  felhoms  ;  the  smaller 
q>Gciea  range  nearly  to  100  fathoms. 

FomU,  360  sp.    Deionian— .    Europe,  N.  America,  Chile. 

Sab-genera.  Pyramis,  Ciemn,,  Tr.  oI>e]iBCUS,  PL  X.,  fig.  6,  columella 
oontorted,  fonniug  »  slight  canal. 

Oibbuia,  Leach.  Tr.  magus,  Brit.  Shell  depressed,  widely  nmbiliiatdd ; 
whirli  tumid.     Head-lobes  largely  developed ;  lateral  cirri  3. 

Margarita,  Leach.  Tr.  helicinus.  PI.  S.,  fig.  7.  Shell  thin  ;  cirri  5  on 
each  aide.  Distr.,  17  sp.  Greenland,  Brit.,  Falkland  Islands.  Near  lon- 
vrater,  imder  stones  and  sea-weed. 

EUnchua,  Humph.  (=  Canthlridua,  Moutf.)  E.  iris.  PL  X.,  fig.  8. 
Smooth,  thin,  imperfarate,  with  a  prominent  base,  Australia,  N.  Zealand, 
JP.  irit  scarcely  differs  in  form  from  Tr,  zizyphinns ;  E.  badiia  is  like  a 
pearly  phasiauella ;  and  E.  varians  (bankiTia,  Menke)  would  be  called  a 
cimtiUtiia,  if  fosMlized.    PI.  X,,  fig.  9. 

Kotella,  laaiacck. 
ElfM;  diminutive  of  rota,  a  wheel.     (Syn,,  Helictna,  Gray !) 
Tfpe,  R.  veatiaria.    PI.  X.,  fig.  10. 

SAelt,  lenticular,  polished ;  spire  depitssed;  base  callous;  lingual  teeth 
13  ',  unciui  nomerous,  sub-eqnal. 

Dittr.,  10  sp.    India,  Philippines,  China,  New  Zealand. 

MoNODOMTA,  Lam. 
Elgin.,  manot,  one,  and  odma,  (odontos)  a  tooth, 
Sgn.,  labio,  Oken,     Clanculus,  Montf,     Otavia,  Risso. 
"      t.  M   hhrti.     PI   \     !■-■  1 1    '   M.  phnrnonl^.     VV  X..  fi;.  1 
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oblique,  nacreom ;  lip  thin,  eren-edgcd ;  operc.  cirenkr,  homy,  mnlti.epiral. 
On  reefs  and  ander  ilooea  at  low-water. 

Diilr.,  SO  ep.     Cape,  Indig,  N.  AoBtralii,  China,  Japan,  FMhppmes. 

Sub-ffoiBt .'    (lAu,  Gray.    Spire  minute,  marginal;  no  opercoliun.     IS 
if.    Red  Sea,  India,  S^cheUes,  Swan  BivEr,  Philippicea  (Adama). 
BsoDERiPiA,  Gray. 

Elgm.,  named  in  honour  of  W.  J.  Brodeiip,  Esq.,  the  distisgoiahed  con- 
cliologiat. 

I^e,  B.  rosea-    Fl.  X.,  fig.  SO. 

SAell  minute,  limpet-shaped,  with  a  posterior  suh-marginal  apcT ;  :^r- 
ture  oval,  as  lai^  as  the  sheD,  brilliantl;  nacreooa. 

Diitr.,  3  Bp,    Philippines  ;   Grimwood's  Island,  S.  Seas  (Cuming). 

FAMILY  X.    HiiiOTiEj;, 

Shell  epiral,  ear-shaped  or  trochifonn ;  apcrtura  large,  nacreouB;  outer 
lip  notched  or  perforated.    No  operculum. 

AmvuU  with  a  short  muzde  and  subulate  tentacles ;  eyes  on  pedieelfl  at 
the  outer  bases  of  the  tentacles ;  branchial  ptuiaes  S ;  mantle-margin  with  a 
Ijosterior  (anal)  fold  or  siphon,  occupying  the  slit  or  perforalioD  in  the  shell ; 
operc.  lobe  rudimentary ;  lingual  dentition  similar  to  trochns. 

In  addition  to  the  true  haliotids,  we  have  retuned  in  this  group  soch  of 
the  trochi-fonn  sheila  as  have  a  notched  or  perforated  aperture, 
Haliotis,  L.    Ear-shelL 

Eigm.,  Juxtiot,  marine,  and  otu  (otos)  an  ear. 

Type,  H.  tubewulata,  PI.  X.,  %.  31. 

Shell  ear-shaped,  with  a  small  flat  spire  ;  aperture  vely  wide,  iridescent ; 
eiterior  striated,  dull ;  ODler  an^  perforated  hy  a  series  of  holes,  those  of  the 
spire  progcessirely  closed.  MuMuIar  impressaion  horse-shoe  shaped,  the  left 
branch  greatly  dilated  in  front.  In  H.  iricaatalii  (padoUns,  Hontf.)'the 
shell  is  farrowed  parallel  with  the  line  of  perforations. 

Jnimal  with  fimbriated  bead-lobes  ;  eide-Iobes  fimbriated  and  cirrated ; 
foot  very  large,  rounded.  Lingnnl  teeth ; — median  small ;  laterals  single, 
beam-like  ;  uncini  about  ^(i,  with  denticulated  hooks,  the  first  4  reiy  large. 

The  hahotia  abounds   on  the  ahnres   of  the  Channel  Islands,  where  it  is 
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large  and  thick,  like  lialiotis,  bat  entirely  covered  hj  the  thick,  hard,  plaited 
Biantle  of  the  animal. 

Stomatia  (Helblin),  Lamarck. 
Eijfm.t  sioma,  the  aperture. 
Type,  S.  phymotis,  PL  X.,  fig.  22. 

Sh^  like  haliotis,  bat  withoat  perforations,  their  place  being  occupied  by 
a  simple  farrow ;  8ur£Eu%  rngose,  spirally  ridged ;  spire  small,  prominent 
aperture  large,  oblong,  outer  margin  irregular. 

Distr.,  12  sp.    Java,  Philippines,  Torres  Straits,  Pacific.    Under  stones 
at  low  water  (Cuming). 

FomU.  M.  D*Orbigny  refers  to  this  genus  18  sp.,  ranging  from  the  L. 
Silarian  to  the  chalk,  N.  America,  Europe. 

SCISSUBELLA,  D'Orb. 

Efym.f  diminutive  of  seistus,  slit. 

TSfpe,  S.  crispata,  PI.  X.,  fig.  23.     Syn.,  anatomus,  Montf. 

Shell  minute,  thin,  not  pearly ;  body-whirl  large ;  spire  small ;  sorfisce 
striated ;  aperture  rounded,  with  a  slit  in  the  margin  of  the  outer  lip.  Oper- 
ealate. 

Dittr.,  5  sp.  Norway,  Brit.,  Medit.  In  7  fathoms  water  off  the  Orkneys, 
and  in  deep  water  east  of  the  Zetland  Isles. 

FauU,  4  sp.    Miocene — .    Brit.,  Sicily. 

Pleukotomasia,  Defrance. 

Etym.t  pleura,  side,  and  tome,  notch. 

Tffpe,  P.  anglica,  PL  X.,  fig.  24. 

Shell,  trochiform,  solid,  few-whirled,  with  the  surface  variously  ornamented ; 
aperture  sub-quadrate,  with  a  deep  slit  in  its  outer  margin.  The  part  of  the 
alit  which  has  been  progressively  filled  up,  forms  a  band  round  the  whirls. 

Fosnl,  400  sp.  Lower  silurian — chalk.  N.  America,  Europe,  Australia. 
Specimens  from  clay  strata  retain  their  nacreous  inner  layers,  those  frt)m  the 
chalk  and  limestones  have  lost  them,  or  they  are  replaced  by  crystalline  spar. 
Pleurotomarise  with  wavy  bands  of  colour  have  been  obtained  in  the  carb. 
limestone  of  Lancashire.  In  this  extensive  group  there  are  some  species 
which  rival  the  living  turbines  in  magnitude  and  solidity,  whilst  others  are  as 
frail  as  ianthina. 

Sub-gentu.  Scalites,  Conrad  (^  raphistoma.  Hall.)  E.g.,  S.  angulatus 
and  stamiueus.  L.  silurian,  New  York.  Shell  thin ;  whirls  angular,  flat 
above  (tabulated),  8  sp.  L.  silurian — carb.  Foly-tremaria,  D*Orb.,  is 
founded  on  P.  catenata,  Koninck,  in  which  the  margins  of  the  slit  are  wavy, 
converting  it  into  a  series  of  perforations. 

MuRCHisoNiA,  D'Archiac. 

Btym.,  named  in  honour  of  Sir  Roderick  I.  Murchison. 
J^e,  M.  bilineata.    PL  X.,  fig.  25. 
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Shell  elongahd,  nu&y-wtiuied;  vhirk  Tarionalj  aeulptored,  and  zoned 
lilu  pleniohimBria ;  apertnie  slightly  chumelled  in  front ;  outer  lip  deeply 
noUhed. 

The  mnrehiBonue  are  charaderistic  totals  of  the  palceoioic  roctta ;  they  have 
been  compared  to  elongated  pleurolomaii^.  or  to  ceritUa  with  notched  ojier- 
turet ;  the  first  snggestion  ia  most  probably  correct. 

Fiuiil,  SO  sp.    L.  lilurian  —Permian.    N.  America,  Europe. 

Tbochotoiu,  Lyeett. 
Etjfm.,  trechia,  and  tome,  a  noteh. 
^R,,  ditremaria,  B'Orb- 
Tgpe,  T.  conuloidea.     PL  S„  flg.  28. 

Shell  trochiform,  slightly  eoneave  beneath  ;  whirls  flat,  spirally  striated, 
rounded  at  the  outer  angles ;  lip  with  a  single  perforation  near  tlie  margin. 
Fo*ail,  10  sp.    Lias— Cortd  Rag.    Brit.,  France,  Sic. 

F  ClBBUS,  Sawerby. 
Etgm.,  cimu,  a  enrl. 

J^e,  C.  nodosus,  Sb;.     Hin.  Con.  1. 141  and  219. 
Shell  einistreJ,  trochiform,  base  level ;  last  whirl  enlarging  rather  more 
rapidly,  somewhat  irregular. 

Foatil,  2  sp.     Inf.  oolite,  Bath  oolite.    Brit.,  France. 
This  genus  was  founded  on  a  plenrotomaria,  a  euomphalns,  and  C.  nodoaos. 
(v.  Min.  Con.)    It  is  still  doubtful  what  species  may  be  referred  to  it. 


luTTRiNl,  Lorn.    Violet-ei 
EtyiK.,  iantMna,  violel-colonred. 
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each  side,  bat  no  eyes ;  foot  small,  secreting  a  float  composed  of  numerous 
eardl&ginons  air^vesicles,  to  the  under  surface  of  which  the  ovarian  capsules 
are  attached.    Lingual  ribbon,  rachis  unarmed ;   undni  numerous,  simple 
(like  scalaria).    Branchial  plumes  2'.    Sexes  separate. 
Distr.,  6  sp.    Atlantic,  Coral  sea. 

The  ianthinse,  or  oceanic-snails,  are  gregarious  in  the  open  sea,  where 
they  are  found  in  myriads,  and  are  said  to  feed  on  the  small  blue  acalephse 
{velella).  They  are  frequently  drifted  to  the  southern  and  western  British 
shores,  especially  when  the  wind  continues  long  from  the  S.W. ;  in  Swansea 
bay  the  animals  have  been  found  quite  fresh.  When  handled  they  exude  a 
violet  fluid  from  beneath  the  margin  of  the  mantle.  In  rough  weather  they 
are  driven  about  and  their  floats  broken,  or  detached,  in  which  state  they  are 
often  met  with.  The  capsules  beneath  the  farther  end  of  the  raft  have  been 
observed  to  be  empty,  at  a  time  when  those  in  the  middle  contained  young 
with  fully  formed  shells,  and  those  near  the  animal  were  filled  with  tiggs. 
They  have  no  power  of  sinking  and  rising  in  the  water.  The  raft,  which  is 
much  too  large  to  be  withdrawn  into  the  shell,  is  an  extreme  modification  of 
the  operculum. 

FAMILY   XI.      PlSSUBELLID^. 

Shell  conical,  limpet- shaped ;  apex  recurved ;  nucleus  spiral,  often  dis- 
appearing in  the  course  of  growth ;  anterior  margin  notched,  or  apex  perfo- 
rated ;  muscular  impression  horse-shoe  shaped,  open  in  front. 

Animal  with  a  well-developed  head,  a  short  muzzle,  subulate  tentacles, 
and  eyes  on  rudimentary  pedicels  at  their  outer  bases ;  sides  ornamented  with 
short  cirri ;  branchial  plumes  2,  symmetrical ;  anal  siphon  occupying  the  an- 
terior notch  or  perforated  summit  of  the  shell.  Lingual  dentition  similar  to 
trochus.* 

FissuRELLA,  Lam.     Key-hole  limpet. 

Etym.y  diminutive  oifissura,  a  slit. 

Ti/pe,  F.  Listeri.     PI.  XI.,  fig.  1. 

Shell  oval,  conical,  depressed  with  the  apex  in  front  of  the  centre  and 
perforated ;  surface  radiated  or  cancellated ;  muscular  impression  with  the 
points  incurved. 

In  very  young  shells  the  apex  is  entire  and  sub-spiral ;  but  as  the  perfo- 
ration increases  in  size  it  encroaches  on  the  summit  and  gradually  removes 
it.  The  key-hole  limpets  are  locomotive ;  they  chiefly  inhabit  the  laminarian 
zone,  but  range  downwards  to  50  frois. 

Distr. ^  120  sp.  America,  Brit.,  S.  Africa,  India,  China,  Australia.  U. 
California — Cape  Horn. 

*  Fissurella  is  the  best  gasteropod  for  comparison  with  the  bivalves ;  its  large  gills, 
placed  one  on  each  side,  and  its  symmetrical  shell,  pierced  with  a  median  orifice  for 
the  escape  of  the  out-going  branchial  current,  are  unmistak.ea\]i\ft  Vadit^XVofCA  ^IVwassr 
Jogies  with  the  iamellibraDchiata.    See  p.  48. 
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Foail,  26  ip.    Carb.  F  oolites—.    Brit.,  Frmoe. 

Sub-genera.  PapUlia,  Gray.  F.  spertun,  Bom.  (  >=  Muitnls,  Lam.) 
Shell  smooth,  sDrronnded  b;  a  iharp  white  e^ ;  perforation  very  large. 
Outr.,  S.  Africa. 

Rtearellidaa,  D'Orb.  F.  hiatuU,  Lam.  (^m^trema,  D'Ocb.)  Shell 
euicellated ;  coicred  hj  the  mantle  of  the  animal.     3  ap.     Cape,  Tasmania. 

[Maeroichwna,  Sw.)  F.  xoacrouhimia.  Fl.  XL,  Sg.  %  Anal  aperture 
cloM  to  thepOffmor  ma^a  of  theshel}.  The  animal  i9  9omai:!i  lai^r  than 
ita  abell,  aa  to  he  compared  to  the  teiCacelle  hy  Mr.  Canung.     Uistr.,  Philip- 

lataqdna.  Gray.    F.  etegaBB,  Gr^  (^^eita,  Sbj.).    Shell  white,  ran- 

eellsted,  mai^ia  crenulated ;  covered  hy  the  reflected  mantle.  3  sp.   CdiforDia. 

PuNCTnRSLi.A,  Lowe. 

i^m.,  eemoria.  Leach.    Diadora,  Gray. 

lijw,  P.  noachina.    PI.  XL,  %.  3. 

SAell  conical,  elevated,  with  the  apex  recurved ;  perforation  in  front  of  the 
apei,  with  a  raised  boiler  iatemally ;  Burtace  cancellated. 

DiitT.,  2  sp,  Greenland,  Boreal  America,  Norway,  N.  Brit,  Tierra-del- 
fuego.    In  20—100  fathonu  water. 

Feteil,  in  the  glacial  Ibrmationa  of  S,  Brit. 
RutlLA,  Defrance. 

Slym.,  diminative  of  riniii,  a  lusure.     (Syn.,  Rimnlaria.) 

Secetit  type,  R.  BlainriHii,     PI.  XI.,  fig.  i. 

Shell  thin  and  cancellated,  with  a  perforatioa  near  tlic  anterior  maifin. 

Dialr.,  several  sp.  foand  on  sandy  nrnd  at  low-waler,  or  dredged  in  from 
10^35  fins.     Philippines  [Gaming). 

FoaH,  3  sp,     Bath  ooEte — coral-rag.    Brit.,  France. 
EUAROINUU.,  Lam. 

EtyiR.,  dimunitive  of  emarginala,  notched. 

Tgpe,  E.  reticulata.    PI.  XI.,  figs.  5,6. 

Shell  oval,  conical,  elevated,  with  the  apei  recurved ;  snrface  cancellBted ; 
anterior  margin  noidied.  Muscular  impression  with  recurved  points.  The 
nueleut  (or  shell  of  the  fry)  is  spiral,  and  resembles  leitiweUa,   The  anterior 
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^en»»-    'ELemitanui^  Sw.   Type,  E.  octoradiata.    (E.  rogosa.     PI.  XL, 
,  %:^   ^'\ie\i  depressed ;  anterior  margin  slightly  channelled. 

Pa.b.m6phoeu8,  Blain\Tlle.     Duck's-bill  limjiet. 

£tym.,  f(vrm.et  a  sliield,  and  yhoreus^  a  bearer. 
2^ptf,  P.  anstralis.     PI.  XI.,  %.  9.     i%».,  Scutus,  Montf. 
Shell  lengtYieiied-oblong,  depressed ;  ai)ex  posterior ;  front  margin  arched, 
'oscnlar  impression  horse-shoe  shaped,  elongated.     The  shell  is  smooth  and 
fhite,  and  permanently  covered  by  the  reflected  borders  of  the  mantle.    The 
mimal  is  black,  and  very  large  compared  with  the  shell ;  i(  s  sides  are  fringed 
with  short  cirri,  and  its  eyes  sessile  on  the  outer  bases  of  thick  tentacles ;  it 
is  foand  in  shallow- water,  and  walks  freely  (Cuming). 

Distr.,  10  sp.  New  Zealand,  Aostralia,  Philippines,  Singapore,  Red  Sea, 
Cape. 

Fotsily  3  sp.     Eocene  ? — .     Paris  basin. 

FAMILY  XII.   CALTPTRJSiDiE.     Bonnet-limpets. 

Shell  limpet-like,  with  the  apex  more  or  less  spiral ;  interior  simple,  or 
divided  by  a  shelly-process,  variously  shaped,  to  which  the  adductor  muscles 
are  attached. 

Animal  with  a  distinct  head  ;  muzzle  lengthened ;  eyes  on  the  external 
bases  of  the  tentacles ;  branchial  pliune  single.   Lingual  teeth  single,  uncini  3. 

The  bonnet-limpets  are  found  adhering  to  stones  and  shells ;  most  of  them 
appear  never  to  quit  the  spot  on  which  they  first  settle,  as  the  margins  of 
their  shells  become  adapted  to  the  surface  beneath,  whilst  some  wear  away 
the  space  beneath  their  foot,  and  others  secrete  a  shelly  base.  Both  their 
form  and  colour  depend  on  the  situation  in  which  they  grow ;  those  found  in 
the  cavities  of  dead  shells  are  nearly  flat,  or  even  concave  above,  and  colour- 
less. They  are  presumed  to  feed  on  the  sea-weed  growing  round  them,  or  on 
animacules ;  a  calyptraay  which  Professor  Forbes  kept  in  a  glass,  ate  a  small 
sea  slug  {ffoniodoris)  which  was  confined  with  it.  Both  cali/ptraa  and  pUe- 
opsis  sometimes  cover  and  hatch  their  spawn  in  front  of  their  foot  (Alder  and 
Clarke). 

Mr.  Gray  arranges  the  bonnet-limpets  next  after  the  vermetidee ;  their 
lingual  dentition  is  like  velutina. 

CALTPTRiEA,  Lam.     Cup-and-saucer  limpet. 

Etyni.y  calyptra,  a  (lady's)  cap. 

Syn.y  lithedaphus,  Owen. 

TypeSy  C.  equestris.     PL  XL,  fig.  10.     C.  DiUwynnii,  fig.  11. 

Shell  conical;  limpet-shaped;  apex  posterior,  with  a  minute,  spiral 
nuclens ;  margin  irregular ;  interior  with  a  half-cup  shaped  process  on  the 
posterior  side,  attached  to  the  apex,  and  open  in  front.  Sur&ce  rugose  or 
cancellated. 
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jfnmai  with  a  broad  muizte ;  tentacles  rather  akart ;  lanceolate  ,  e^  es  on 
bnlginjp  at  the  enter  bases  of  the  tentacles ;  muiUe-mBrgin  simple,  Eides 
plain.  Found  muter  atones,  between  tide-maika,  and  in  shallow  water 
(Cuming). 

Dutr.,  BO  sp.  W.  Indies,  Hondnnia,  Brit.,  Medit.,  Aftica,  India,  Philip- 
pines, China,  Japan,  New  Zealand,  Gallapagos,  Chili. 

FottU,  30  sp.    Carb  ?  chalk—.    Brit.,  France,  &c. 

Sab-genera.  CmdivlaiH,  Sebum.  (DispaUea,  Sa;.,  Caljpeopsia,  Less.) 
Ex.  C.  nidis,  PL  XI.,  fig.  12,  Shell  spinulose;  internal  cup  entire^  attached 
by  one  of  its  sides.  Distr,,  W.  America,  Japan,  W,  Indies.  I'ounil  on  shells, 
with  its  base  worn,  or  smootied  bj  a  shelly  deposit  (Gray).  Between  this 
section  and  the  next  there  are  several  intermediate  lorms. 

Trockita,  Scliiun.  (Infundibulmn,  J,  Sby.,  Galerus,  Humph.  Trocha- 
teUa  and  SiphopateUa,  Lesson.)  T.  radians,  PI.  XI„  figs.  13,  14.  (=Patella 
trochoides,  BiUw.)  T.  sinensis,  PI.  XL,  fig.  15.  Shell  circular,  more  or  less 
distincttj  spiral ;  apex  central ;  interior  with  a  more  or  less  complete  sub- 
spiral  partition.  Diatr,,  chieflj  tropical,  but  ranges  &™n  Britain  to  New 
Zealand.  T.  fritea  (McCoj)  is  found  in  the  carb.  limestone  in  Ireland  ;  and 
seierai  lar^  species  occur  in  the  London  clay  and  Paris  basin.  The  recent 
C.  Binenaia  —  the  "China-man's  hat"  of  collectors — is  Siund  on  the  southern 
shores  of  England,  and  in  the  Mediterranean,  in  5 — 10  fins,  water  (Forbes). 
Its  lingual  dentition  is  given  by  LoTen; — median  teeth  broad,  boohed,  den- 
ticulated ;  uneini  3,  the  firat  hooked  and  serrated,  S,  3  elaw-shaped,  simple. 
Cbepidula,  Lam. 

EtjpK.,  crepida/a,  a  small  sandal. 

IJye,  C.  fomicata,  PL  XL,  fig.  Ifl.    ^.,  crypto,  Hnmph. 

Sisll  oval,  limpet-like ;  with  a  posterior,  obUijue  margiuid  apex ;  interior 
polished,  with  a  shelly  partition  covering  its  posterior  half. 

The  crepidnlse  resemble  the  fresh-water  naiicellie  in  form  ;  bnt  the  inter- 
nal ledge  which  mimics  the  columella  of  the  nerit«,  is  here  the  basis  of  the 
adductor  muscles. 

They  are  sedentary  on  stones  and  shells,  in  ahallow  water,  and  are  some- 
times found  adhering  to  one  another  in  groups  of  many  stieccasive  generations. 
The  specimens  or  species  which  live  inside  empty  spiral  sheila  are  very  thin. 
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Shell  conical ;  apex  posterior,  spirally  recurred ;  aperture  rounded ;  mos- 
cdlar  impTeaeion  horse-shoe  shaped. 

Animal  ^ih  a  fringed  mantle-margin ;  lingual  teeth  like  calyptraa. 
P.  Kungaricas  (the  Hungarian-bonnet)  is  found  on  oysters,  in  5  to  15 
fins,  water ;  more  rarely  as  deep  as  80  fins.,  and  then  very  smaU.    P.  mili- 
taris  is  extremely  like  a  velutina.  « 

JHstr,,  7  sp.  W.  Indies,  Norway,  Brit.,  Medit,  India,  Australia,  Cali- 
foriiia. 

Fossil,  20  sp.    lias — .    Europe. 

Sub-gentts.  AnuUhina,  Gray.  A.  tricarinata,  PL  XI.,  fig.  19.  Shell 
depressed,  oblong ;  apex  posterior,  not  spiral,  with  three  strong  ribs  diverging 
frxnn  it  to  the  anterior  margin. 

FkUtfceraSy  Conrad  (acroculia,  Phil.).  P.  vetustus.  Carb.,  limestone. 
Brit. 

Fossil,  20  sp.    Devonian — Trias.     America,  Europe. 

HiPPONTX,  Defrance. 

Etym.f  hijppos,  a  horse,  and  onyx,  a  hoof. 

Type,  H.  cornucopia,  PL  XI.,  figs.  20,  21. 

Shell  thick,  obliquely  conical,  apex  posterior ;  base  shelly,  with  a  horse- 
shoe-shaped impression,  corresponding  to  that  of  the  adductor  muscle. 

Distr.,  10  sp.  W.  Indies.  Persian  Gulf,  Philippines,  Australia,  Pacific, 
W.  America. 

Fossil,  10  sp.    TJ.  chalk — .     Brit.,  France,  N.  America. 

St$b-genus,  Jmalthea,  Schum.  A.  conica.  like  hipponyx,  but  forming 
no  shelly  base ;  surface  of  attachment  worn  and  marked  with  a  crescent- 
shaped  impression.  Often  occurs  on  living  shells,  such  as  the  large  turbines, 
and  turbinellse  of  the  Eastern  seas. 

FAMILY  Xni.    PATELLiDiB.    Limpcts. 

Shell  conical,  with  the  apex  turned  forwards ;  muscular  impression  horse- 
shoe-shaped, open  in  front. 

Animal  with  a  distinct  head,  furnished  with  tentacles,  bearing  eyes  at 
their  outer  bases ;  foot  as  large  as  the  margin  of  the  shell ;  mantle  plain  or 
fringed.  Respiratory  organ  in  the  form  of  one  or  two  branchial  plumes, 
lodged  in  a  cervical  cavity ;  or  of  a  series  of  lamellae  surrounding  the  animal, 
between  its  foot  and  mantle.  Mouth  armed  with  homy  jaws,  and  a  long 
ribbon-like  tongue,  famished  with  numerous  teeth,  each  consisting  of  a  pel- 
lucid base  and  an  opaque  hooked  apex. 

The  order  cyclo-hranchiata  of  Cuvier  included  the  chitons  and  the  limpets, 
and  was  characterised  by  the  circular  arrangement  of  the  branchiae.  At  a 
comparatively  recent  period  it  was  ascertained  that  some  of  the  patellae 
(acmaa)  had  a  free,  cervical  gill ;  whilst  the  chitons '  exhibited  too  many 
peculiarities  to  admit  of  being  associated  so  closely  with  them.    Professor 
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Forbea  hia  leiy  Iiappilf  Biipgi«ted  Uutt  the  ejclo-bnachiste  gill  of  patella  i«, 
in  realit]',  t,  single,  long  branchial  plome.  originititig  on  tJie  left  side  of  the 
neek,  c<M  baclnrtunla  round  tfae  foot,  nod  ■tlscbed  throughout  iu  length. 
Tbia  Tier  is  conflnned  by  the  circoDutaiice  that  the  gill  of  the  Bea-veed 
limpets  (nacella)  doee  not  form  a  complete  circle,  bat  ends  without  paeaing 
in  Croat  of  the  aninial's  head. 

Patella,  L.     Bock  Dmpet. 
Elym.,  palella,  a  dieh.    ^r.,  helcion,  Montf. 
JEx..  P.  longicostata,  PI.  XI.,  fig.  23, 

Siell  oval,  nith  a  sub-central  apei ;  surface  smooth,  or  oniBmented  with 
radinling  strife  or  rihs  ;    margin  even  or  apinj ;    interior  amooth. 

Ammai  with  a  continuons  seriea  uf  brBUchisl  Ismelhe ;  mantle-margin 
fringed ;  eyes  sessile,  externally,  on  the  swollen  bases  of  the  tentacles ;  mouth 
notched  heiow.  Lingual  teeth  fl,  of  which  4  arc  central,  and  2  lateral ; 
undni  3, 

The  tongne  of  the  common  Biitisli  limpet  (P.  vulgata)  ia  rather  longer 
than  its  sheU ;  it  has  160  rowa  of  teeUi,  with  12  teeth  in  each  row,  or  1,920 
in  all  (Forbes.)  The  limpets  live  on  rocfej  coasts,  between  tide-marks,  and 
are  consequently  left  di;  twice  ever;  day  ;  they  adhere  very  Grmlj,  by  at- 
mospheric pressure  (IBlbs  per  -square  inch),  and  the  difficult  of  detsehing 
them  ia  increased  by  the  fonn  of  the  sheU.  On  scit  colcarious  rocks,  like  the 
chalk  of  the  coast  of  Thanet,  they  live  in  pits  half  an  inch  deep,  probably 
formed  by  the  carbonic  acid  tUsengoged  iu  respiration ;  on  hard  limestones 
only  the  aged  specimens  are  found  to  have  worn  the  rock  beneath,  and  the 
margin  of  their  sheU  is  often  accommodated  to  (he  iuequahties  of  the  surround- 
ing surface.  These  circMoslances  would  seem  to  imply  that  the  limpets  are 
sedentary,  and  live  qq  the  sea-weed  within  reach  of  Heir  tongues,  or  else  that 
they  return  to  the  same  spot  to  rooat.  On  the  coast  of  rJorthumberland  we 
have  seen  them  sheltering  themselves  in  the  crcrices  of  rocks,  whose  broad 
surfhcea,  overgrown  with  nulhporee,  were  covered  with  irrt^iolar  tracks, 
apparently  rasped  by  the  hmpets  in  their  nocturnal  eienrsions.* 

The  limpet  is  mnch  used  by  fishermen  for  bait ;  on  the  coast  of  Berwick- 
shirenenrly  12,000,000  have  been  oolleeled  yearly,  nntil  their  nnmheis  art  so 
decreased  that  collecting  them  has  become  tedious  {Dr.  Johnston).    In  the 
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Distr,,  100  sp.    Brit.,  Norway,  &c.    World-wide. 

Fossil,  above  100  sp.  of  patellidae,  including  acmaay  L.  silurian — .  N. 
America,  Europe. 

Sub-genera.  Nacella,  Schum.  («=  patina,  Leach.)  Example,  P.  pellacida. 
PI.  XI.,  fig.  23.  Shell  thin ;  apex  nearly  marginal.  Animal  with  the  month 
entire  below.  Branchiae  not  continued  in  front  of  the  head.  Found  on  the 
fronds  and  stalks  of  sea-weeds.     Brit.,  Cape,  Cape  Horn. 

Scuiellinay  Gray.  S.  crenulata.  Shell  with  a  broad  margin,  internally. 
.  7  sp.     Red  Sea — Philippines — Pacific — Panama  (Cuming). 

Metoptoma,  Phillips.  M.  pileus  Ph.  Shell  limpet-like,  side  beneath  the 
apex  truncated.  Resembling  the  posterior  valve  of  a  chiton.  7  sp.  Carb. 
limestone.    Brit. 

AcMiEA,  Eschscholtz. 

Etym.,  acme,  a  point. 

iS^.,  tectura,  M.  Edw.    Lottia  and  scurria,  Gray.    Patelloida,  Quoy. 

Type,  A.  testudinalis.    PI.  XI.,  fig.  24. 

SkeU  like  patella.  Animal  with  a  single  pectinated  gill ;  lodged  in  a 
eervical  cavity,  and  exserted  from  the  right  side  of  the  neck  when  the  crea- 
ture walks.  Lingual  teeth  3  on  each  side  of  the  median  line.  Low-water  to 
SO  fins.  (Forbes.) 

DUtr.,  20  sp.    Norway,  Brit.,  Australia,  Pacific,  W.  America. 

Sub -genera.  Lepeta,  Gray  (=  pro-pilidium,  Forbes).  Patella  ceeca, 
MiUl.     Shell  minute,  apex  posterior.    Animal  blind.    Brit.    80 — 90  fims. 

Pi/mK««,  Forbes.  P.  fulva,  Mull.  Brit.  20— 80  fathoms  water.  Shell 
small,  apex  anterior.  Animal  blind ;  gills  2,  not  projecting ;  mantle  eveur 
edged.  Both  lepeta  and  pilldium  have  large  single  median  teeth,  with  trilobed 
hooks ;  and  2  hooked  uncini  on  each  side. 

Gadinia  (Adanson),  Gray. 

Type^  G.  peruviana.     Plate  XI.,  fig.  26.     Syn.,  mouretia,  Sby. 
Shell  conical;  muscular  impression  horse-shoe  shaped,  the  right  side 
shortest,  terminating  at  the  siphonal  groove. 

Animal  with  a  single  cervical  gill ;  tentacles  expanded,  funnel-shaped. 
Distr.,  8  sp.     Medit.,  Red  Sea,  Africa,  Peru. 
Fossil,  1  sp.    Sicily. 

?  SiPHONARiA,  Blainville. 

Tgpe,  S.  sipho.    PL  XI.,  fig.  25. 

Shell  like  patella ;  apex  sub  central,  posterior ;  musciilar  impression 
horse-shoe  shaped,  divided  on  the  right  side  by  a  deep  siphonal  groove,  which 
produces  a  slight  projection  on  the  margin. 
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Animal  with  8  broad  head,  destitute  of  tenlaclea  ;  njea  aeaaile  on  promi- 
Dent  rounded  lobes ;  gill  ?  single.  The  siphonariH!  are  found  between  tide- 
maiks,  like  limpeta ;  Mr.  Gra;  placet  Ihem  with  the  pnlmoaifers,  between 
aoricnhdie  and  cjclostomidie.  • 

Dialr.,  30  sp.  Cape,  India,  PMlippijies,  Aoslralia,  New  Zealand,  FaciSc, 
Gallapagos,  Peru,  Cape  Horn  (Cuming). 

Foitil,  S  «p.    Miocene  — . 

FAMILY  XIV.,  Dentaiiui*.    Tooth-Ehells. 

DlNTALIUH,    L. 

Type,  D.  dephantinnin.    PI.  XT.,  fig.  37. 

SAe/l  tubular,  sjnuDetrical,  cuncd,  open  at  each  end,  attenuated  pos- 
teriorly ;  enrfoce  smooth  or  longitudinallj  striated ;  aperture  circular,  not 
constricted.* 

Animal  attached  to  its  shell  near  the  posterior,  and  orifice  ;  head  rudi- 
dimeutoTy,  eyes  0,  tentacles  0 ;  oral  orifice  fringed ;  foot  pointed,  conicd, 
with  Bjmmetrical  side-lobes,  and  an  attenuated  base,  in  which  is  a  koUon 
communicating  wilb  the  stomach.  Branchite  3,  apn metrical,  posterior  to  the 
heart  ;  blood  red  (Clarke) ;  seies  united  F  Xjngual  ribbon  wide,  ovate ; 
lachis  l-(ootbed  ;  oacini  single,  fiimked  by  single  unanned  plates. 

The  tootJi-shella  are  animal-feeders,  dcTouring  foraminifera  and  minute 
bivalves ;  they  are  found  on  sand,  or  mud,  in  wkich  they  often  bury  tliem- 
sdfes.    Tbe  British  sp.  range  from  10—100  fms.  (Forbes.) 

Bitlf.,  30  sp.    'W.  Indies,  Norway,  Brit.,  Medit.,  India. 

Fouil,  TO  sp.    Devonian — .    Europe,  Chile. 

FAMILY  XV.,  Chitonid*. 
CHirOM,  L. 
ElfM.,  eAUon,  a  coat  of  mail. 

£7.,  C.  sqnamoeas,  spinosua,  ^dcularii,  bsciatus.  PI.  XI.,  figs.  2S — 31. 

Siell  composed  of  8  transverse  imbricating  plates,  lodged  in  a  eoriaceons 

mantle,  wbicb  forma  an  expanded  mBr^n  rmmd  tbt  beiy.     The  firat  seven 

pliitPS  bsi'e  puHlmor  npiiT?  ^  Ihi'  eiijhlL  lia-'  ils  H[«i!  netirly  in  front,     Tbe 
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Jnimal  with  a  broad  creeping  disk  like  the  limpet ;  proboscis  armed  with 
^'  H  cartilaginoiis  jaws,  and  a  long  linear  tongue ;  lingual  teeth  8 ;  median  small, 
^~  I  laterals  large,  with  dentated  hooks ;  uncini  5,  trapezoidfd,  one  of  them  erect 
"^  I  and  hooked.  No  eyes,  or  tentacles.  Branchiae  forming  a  series  of  lamellae 
between  the  foot  and  the  mantle,  round  the  posterior  part  of  the  body.  The 
^>  ^  heart  is  central,  and  elongated  like  the  dorsal  vessel  of  the  annelides ;  the 
aexes  are  united ;  the  re-productive  organs  are  symmetrically  repeated  on  each 
side,  and  have  two  orifices ;  the  intestine  is  straight,  and  the  anal  orifice  pos- 
terior  and  median. 

DUtr.     More  than  200  species  are  known ;  they  occur  in  all  climates 
throughout  the  world ;  most  abundant  on  rocks  at  low-water,  but  frequently 
obtained  by  dredging  in  10 — 25  fathoms  water.     Some  of  the  small  British 
species  range  as  deep  as  100  fins.   (Forbes.)    W.  Indies,  Europe,  S.  Africa/ 
>^^^  V    Australia,  and  New  Zealand,  California  to  Chiloe. 
nac  I         Fossil,  24  sp.     Silurian — .     Brit.,  Belgium,  &c. 

Sub'ffenera*      Chiton^   (Syn.,  lophurus.   Poll      Badsia,   callo-chiton, 
'^^'  I    isdmo-chiton,  and  lepto-chiton.  Gray). 

Ex,,  C.  squamosus.    PI.  XI.,  fig.  28.    Border  tessellated. 
>llow  I         Bistr,    Brazil,  W.  Indies,  Newfoundland,  Greenland,  Brit.,  Medit.,  Cape, 
:>  tiiJ  I    Philippines,  Australia,  New  Zealand,  W.  America. 
rate ;  |         Tonicia,  Gray.    C.  elegans.    Margin  bare.    Distr.   Greenland,  C.  Horn, 

New  Zealand,  Valparaiso, 
inute  I         Aeanthopleura,  Guilding.    C.  spinosus.    PI.  XI.,  fig.  29.   Margin  covered 
iiem- 1    ^tji  spines,  or  elongated  scales.    Syn.  Schizo-chiton,  corephium,  plaxiphora, 
onycho-chiton,  enoplo-chiton.  Gray.    Distr.    W.  Indies,  C.  Horn,  Falklands, 
Africa,  Philippines,  Australia,  New  Zealand,  Valparaiso. 
j  Mopalia,  Gray.    C.  Hindsii.    Border  hairy.    Distr.,  W.  America,  Falk- 

land Islands. 

Katharina,  Gray,  C.  tunicatus.    Mantle  covering  all  but  the  centre  of  the 
/      plates.    Distr.    New  Zealand,  W.  America. 

'  Cryptochiton,  Gray,    "  Saw-dust  chiton."   C.  amiculatus.   Valves  covered 

_.,  J  with  scaly  epidermis.    Syn.,  cryptoconchus,  Sw.  Amicula,  Gray.    Distr.,  Ca- 

lifornia, New  Zealand. 

Acanthochites,  Leach.    C.  fascicularis.     PI.  XI.,  fig.  30.     Border  oma- 
•pi    1        mented  with  tufts  of  slender  spines,  opposite  the  plates.  Distr.,  Brit.,  Medit. 
New  Zealand. 

Chitonellus,  Lam.  C.  fasciatus,  Quoy.  PI.  XI.,  fig.  31.  Border 
T  I  velvety ;  exposed  portion  of  the  plates  small,  distant ;  apophyses  close  to- 
like  k 

^^^  I  ♦  The  sub-genera  of  Mr.  Gray  are  founded  on  the  form  of  the  plates  of  inser- 

tion ;  they  are  described  iu  detail  in  the  proceedings  of  the  Zoological  Society.  Dr. 
Middendorf  employs  the  number  of  the  branchial  lamina  for  distinguishing  the 
sections. 
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gather.  Dutr.,  10  »p.  W.  lodica,  W.  Africa,  FhilippuieB,  Aostrtdis,  Fsdfie, 
Faninu.    Ilie  chitondla  ue  found  in  fiaiuna  of  coral  rock  (ConuDg). 

Grypha-eMloH,  Ont;.    C.  nervioniu, 

EelmiiUhovAHoK,  Sailer,  IS47.  H.  GriffitMi,  Sailer  Geol.  Joum.  Plalea 
■nb-quadrate,  sot  cormed  b;  the  Bxuttla ;  apt^hjses  widely  BcpMBted.  Fouii. 
Silurian.    Ireland. 
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EEEATA  AND  ADDENDA. 


7  line    5  for  **  pterpoda"  read  **  pleropoda.** 
—    "  13/or"brachiapoda"r«M;"brachiopoda." 
11    "   16 /<?r  "  pector"  r^arf  "  pectcn." 
15    "80  for  "Mr.  Robert"    read  "Mr.  George  Roberts;"  the 

statement  is  ondonbtedly  correct. 
22    "   16 /or  "8lerotic"rtfffrf"  sclerotic." 

25  Note.  Striped  moscularfibrehas  been  observed  in  <S'a(pa.  (Huxley.) 
28  line    8  erase  the  words  "  when  withdrawn." 
28  Fig.  16  a,  anterior;  p,  posterior;  I,  lateral;  r,  rachidian. 
80  L'ne  27  erase  "  and  by  four  in  the  brachiopoda." 
39    "  22  the  "  tubular  structure"  oi pinna  is  probably  occasioned  by 
the  growth  of  a  confenroid  sponge  between  the  laminfe. 
(Quekett.) 
46    "   18  erase  the  word  "  cylindrella." 
50    "     7  for  "  brachiopoda"  read  "  opistho-branehes." 
52  erase  lines  20 — 23^  and  see  p.  245. 
.  54  line  12  tee  Supplement. 
65  M.  Verany  and  H.  Miiller  have  shown  that  the  Heetoeotyle  is 
developed  in  place  of  the  right  arm  of  the  third  pair  of  the 
male  oephalopod,  and  ^ffontaneousfy  detached.    See  Supple- 
ment. 

67  line    8  from  bottom,/or  "  dorsal"  read  "  ventral." 

68  Tremoctopus  is  a  sub-genus  of  Octopus,  not  of  Phihnexis. 

70  line  16  add  "  ISfpe,  Loligo  Aalensis,  Schubler." 

71  "    14  for  "  Fidenas  ?  Gray"  read  *'  R.  palpebrosa." 

79  Note,  for  "  the  apocryphal  genus  spongarium  was  founded  on" 

read  "  most  of  the  so-called  spongaria  are." 
89*  Sub-genus  6,  Biploceras  (Salter).    The  shell  is  supposed  to  have 
resembled  GonioceraSt  and  the  external  tube  to  be  a  simple 
cavity  formed  by  the  approximation  of  the  lateral  angles. 
94  Une  15  (and  PL  III.  fig.  4i)for  "Rhothomagensis"  read  "Rotho- 
magensis,  from  Bothomagum,  Rpuen." 
100    "   6 /or  "  nam"  r(?arf  "  rima." 

105  "    8 /or  "  Strombidia,  Sw."  ri?a^;  "  Rimella,  Ag," 

106  erase  line  3. 

108  Admete  (viridula)  is  a  boreal  form  of  Cancellaria,  without  plaits. 


Page  IDS  Ciima  (ao^iilirns)  and  Rapana  (p,  100)  are  FurptmE. 
1  IS  Citbara,  Schmn.  belong*  to  Fan.  Canidte, 

127  liuD  IS  add  Syn.  Poljpbemopais,  PorCloclc. 

128  "     a  for  "  Triphoris,"  read  "  Tritons." 

—  "9  for  "  cidos,  faciea"  read  "  ides,  patronyinic  Unoination." 
1E3  Faitigietla;  Foail,  Eocene,  Paria  {Ceritiium  ngotum,  Imii,) 
181 /or  "  Pachystoma,  Gray"  read  "  ChiloatoiOB,  Deeh." 

155  RcmoTe  Aclitlo  tbe  Pyramidellida:. 

—  line  3  from  bottom,  (and  Pi,  IX.  %.  4)  /or  "  A.  perforata,  Mont 

MS."  read  "  A.  mpraoitida.  Wood." 
13S  line   4  oraac  "Nina,  Gray." 

—  "6  far  "  many-wbirled"  read  "  few-whirled." 

130  (wiaPl.  IX.  Eg.  24)/or"Liliopafow4(i"  r«irf"L.  bombyi," 
1  a  Naeicelta  inhabits  frsahwaters,  adliering  to  stones  uid  pUnt*. 
U5  liuo  SO  for  "  Madurea,  Lea."  read  "  Straparollus,  D'Orb." 
Hi  line  B  from  bottom./tw  "  Pattison"  read  "  R.  Patteraon." 

156  ilftoploma  it  a  aub-genua  o{  Piieo/uu,  not  Patella. 
Kjp,  I'latci.  1*1.      V.  £g,  B,  fir  "  CaUfomia"  read  "  W.  Indifa." 

"  —   Bg,  7.  /it  "  China"  read  "  W.  Indies." 

VIL  fig.  15,/or  "  PbUippines"  rea4  "  "Miiti." 
XII.  fig,  li.for  "  AnstraUan  Ids."  read  "  Tabiti." 
—   llg.  ii,  for    ••  Shy.     PUlippbes"     rtjd     "  Gray,  1 
Jamaica. 
I'am  IGS  Oiimdiita!  the  Lntitaniau  Bulimua  Al^msbelonga  to  tbis  geiins. 
ia!i  line  IS  imorrt  "  itvoai"  trf are  "  taiiuai  ivhsbtace*." 
iTT    "    id  f-ir  "  Mogaloma"  read-'  Lomasloms." 
iit    "      3  ft»m  button,  erne  "  .Gthoii  hu  a  Ui^  fbot." 
S6\    "   9^  erase  "  JaivKi,  KeTjcrlJng^"  it  is  a  pearly  shell,  dlsliiin 
fhim  Memalii  of  >[iiiulcr. 


NOTICE. 


In  the  long  interval  since  the  publication  of  the  first  part 
of  this  Manual,  materials  have  so  accumulated  on  the  writer's 
bands,  that  it  has  been  found  impracticable  to  condense  them 
within  the  space  at  first  contemplated.  The  illustrations  also 
have  been  more  numerous  than  was  originally  expected,  and 
occupy  considerably  more  room.  But  although  a  Supplement 
has  become  inevitable,  the  publisher  has  allowed  an  extra 
number  of  pages,  in  order  to  render  the  present  part  complete  in 
itself.  The  writer  hopes  to  make  the  Appendix  more  valuable 
by  figures  and  descriptions  of  the  animals  of  many  hitherto  un- 
described  Bivalve  genera,  the  materials  for  which  have  already 
been  placed  at  his  disposal  by  Dr.  J.  E.  Gray.  The  present 
part  owes  much  to  the  assistance  of  Mr.  Albany  Hancock,  of 
Newcastle;  Mr.  Thos.  Davidson,  F.G.S.,  and  Mr.  T.  H. 
Huxley,  F.K.S. 
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PAET  II. 
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CLASS  II.  GASTEROPODA.— ORDER  II.  PuLMONuiftl. 
This  order  embraces  all  the  land-snails  aixd  other  molltuca  whTbn'jpreathe 
air.  They  are  nornial  gastercpods,  having  a  broad  foot,  and  aspdif  a 
fauge  spiral  shell;  their  breathing-organ  is  the  simplest  form  of  luug^'^iid 
is  like  the  branchial-  chamber  of  the  sea-snails,  but  lined  with  a  network  T>f 
to^ratory  vessels.  One  large  division  of  the  land-snails  is  famished  with 
u  opereolated  shell ;  the  rest  are  in-operculate,  and  sometimes  shell-less. 

The  pulmonifera  are  closely  related  to  the  plant-eating  sea-snails  {holo- 
ttomaia),  through  Ck/clostoma,  and  to  the  nudibranches  by  Oncidium.  As 
I  group,  they  are  generally  inferior  to  the  sea-snails,  on  account  of  the  com- 
parative imperfection  of  their  senses,  and  the  union  of  the  functions  of  both 
lezes  in  each  individual. 

SECTION  A.    In-operculata. 

The  typical  pulmonifera  vary  much  in  appearance  and  habits,  but  ngree 
essentiaUy  in  structure.  Most  of  them  have  sufficiently  large  shells ;  in  the 
slugs,  however,  the  shell  is  small  and  concealed,  or  rarely  quite  wanting. 
Snail-shells  contain  a  larger  proportion  of  animal  matter  than  sea-shells,  and 
their  structure  is  less  distinctly  stratified  (p.  40).  In  form,  these  shells  repre- 
sent many  marine  genera.  The  greater  part  are  terrestrial,  only  some  of  the 
smaller  families  inhabit  fresh-waters,  or  damp  places  near  the  sea.  The  res- 
piratory orifice  is  small  and  valve-like,*  to  prevent  too  rapid  desiccation  in 
the  land-snails,  and  to  guard  against  the  entry  of  water  in  the  aquatic  tribes. 
Land-snails  are  imiversally  distributed ;  but  the  necessity  for  moist  air,  and 
the  vegetable  nature  of  their  food,  favour  their  multiplication  in  warm  and 
hnmid  regions ;  they  are  especially  abundaut  in  islands,  whilst  in  hot  and 
desert  countries  they  appear  only  in  the  season  of  rain  or  dews.  Their 
geological  history  is  less  complete  than  that  of  the  purely  marine  orders ;  but 

t^        *  Hence  tbey  are  called  Jdelo-pneumona  (concealeCi-laii^ft^'^Xsi^  ^iwj, 
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their  antiquit;  miglit  be  isjimd  from  tbe  diatilbution  of  pemliu  genen  in 
nmole  iaIaDds,  aisocUUj  with  the  liviog  repieteDtativM  of  the  uideDt 
fiuuu  of  £arope.  FreA^'water  Bnails  (Lmmrida)  aecnr  in  the  £iig1i£h 
Weald,  hat  fosail  laiuL'ii^tk  have  not  b«en  fonnd  k  atnta  dder  than  the 
TeituD7  in  Europe,  and  then  nnder  fonni  generiealty,  and  even  in  one  in- 
stance apedScttUj,  i^ptteal  with  living  tTpea  of  the  new  world  {Ktgaipini, 
Praterpina,  Glandiil>,.a:iA  Sitiz  l^yrimMait.  In  the  coal-atnta  of  Nova 
Scotia,  Sir  Chas.'  l^iS  haa  diacovered  a  ungle  apecinen  ot  a  lererud  and 
Btriated  sLell,  ajfpnmitlj  a  ClautiUa. 

The  linffnal  detititititi  of  the  pulmonifera  conGrnu,  in  a  remarkable  manner, 
thoK  views,  ranting  the  afSpities  of  the  order,  and  ita  zoological  value, 
which  have'beep'  deduced  from  the  more  obviona  characters  afforded  b;  the 
animal  asd.ill^.  The  opercnlatcd  land-an^  have  uven-ranhed  teeth,  like 
Paludiiut -ajii  Liiori/ia.  The  in-opercnlated  air-breathers  have,  vrithont 
known  niStption,  rowa  of  Ter;r  nnmerooB,  simjlar  teeth,  with  broad  baaea, 
ntemliliBif  taaaelltlal  pavement.  Thcdr  erowna  ua  reem-rad,  and  either 
maSMpK  dentated.  The  lingnal  ribbon  ii  very  broad,  often  neaiij  as  wide 
a*it'ilJo[Q;  and  Ihe  namba' of  teaUtina  row  (dumgh  uraallj  a  third  Usa) 
iK-rfm^mea  ai  great,  or  even  greater,  than  the  nmnbar  of  lowa.  Hie  rows 
of  tertk  are  ttraight  or  curved  or  angnlatad ;  irhen  the  rows  are  straight  the 
teeth  are  simikr  in  shape ;  curvei  in^cate  gnulnal  changes,  tod  angles  ao- 
oompany  sndden  altantioiu  of  fona. 


"IbHB" 


•i^ 


The  abaolnle  nnmher  of       -.        ,-r,  ■  >     .-'■■•■-y 

greatest  in  the  larger  spenes  but  the  HekeeUa  have  Aswer  teeth  in  propor- 
tioQ  than  the  Helteet  and  Telleba  has  fewer  than  JHtfbu  The  anamalous 
genus  Ampkibola  (p  139}  has  an  onasoally  brood  tongue  anked  with  teeth 
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diverges  downiMris  firoift  the  posterior  part  of  the  mouth,  and  terminates 
outside  the  baooal  mast  of  muscles.* 

The  mode  is  wfaidh  the  tongue  is  used,  may  be  seen  by  placing  a  Lmnaa 
or  Pitumrii$  in  «  g^ase  of  water,  inside  which  the  green  conferva  has  begun 
to  grow ;  they  will  be  observed  incessantly  cleaning  off  this  film.  The  upper 
lip  with  its  mandible  is  raised,  the  lower  lip — which  is  horse-shoe  shaped — 
elands,  the  tongue  is  protruded  and  applied  to  the  surfiEu»  for  an  instant, 
nd  then  withdrawn ;  its  teeth  glitter  like  glass-paper,  and  in  Limnaa  it  is 
so  flexible,  that  frequently  it  wUl'  catch  against  projecting  points,  and  be 
drawn  out  of  shape  slightly  as  it  vibrates  over  the  suiri&ice. 

"  The  development  of  the  (in-operculate)  Pulmonifera  has  been  worked 
ott  by  Yan  Beneden  and  Windischmann,!  by  Oscar  Schmidt,^  and  by  G^n- 
hma;i  the  memoir,  by  the  last  named  author,  contains  fall  information 
nspectiiig  Lmaof  and  ClanuUia^  and  some  important  notices  with  regard  to 

*'  The  ydk  undergoes  complete  division.  The  first  stage  of  develc^ment 
consists  in  the  separation  of  the  embryo  into  mantle  and  foot.  Tkd  anterior 
part  of  the  body,  in  front  of  the  mantle,  dilates  and  forms  a  contractile  sac— > 
the  homologue  of  the  vehm  of  marine  gasteropods — which  in  Doris,  Poly* 
tera,  snd  JEolit,  has  been  seen  to  exhibit  similar  contractions.  {Qegeti' 
htmr^  To  this  contractile  vesicle  the  name  of  Yelk^ac  was  given  by  Van 
Beneden  and  Windischmann,  but  it  is  a  very  different  organ  from  the  true 
Teik-sac,  whidi  exists  in  the  Cephalopoda  alone  among  moUuscs. 

**  A  similar  contractile  dilatation  exists  at  the  end  of  the  foot— and  the 
eootrsctions  of  this  '  caudal'  vesicle  and  of  the  '  vitellary'  vesicle  alternate,  so 
as  to  produce  a  land  of  circulation  before  the  development  of  the  heart. 

"  lie  oral  tentacles  and  parts  about  the  mouth  are  the  last  to  be  com- 
pleted. 

**  A  peculiar  gland  exists  during  the  embryonic  pmod,  attached  to  the 
pnrietes  of  Hht  *  viteUary*  vesicle,  which  Gegenbaur  and  Schmidt  compare  to 
a  Wolffian  body. 

*'  Gegenbaur  draws  attention  to  the  fioct,  that  the  first  rudiment  of  the 
shelMn  Limax,  Clausilia  and  probably  Helix,  is  not  secreted  on  the  exterior 
of  the  mantle,  as  in  other  gasteropoda ;  but  is  deposited,  in  the  form  of 
ealcarious  granules,  within  \\fi  substance. 

"  Besides,  therefore,  the  possession  of  Wolffian  bodies,  and  of  especial 
contractile  organs,  which  subserve  respiration  and  circulation  during  em- 
bryonic life— the  terrestrial  gasteropoda  are  further  distinguished  by  the 

•  Thomson,  An.  Nat.  Hist.  Feb.  1851. 

f  Recherches  sur  Tembryc^nie  des  Limaees.    MUller's  Archiv.  1841. 
}  Ueber  die  Entwickelung  von  Limax  agrettit  MtiUer's  Archiv,  1851. 
)  B^trUge  2UT  EntwickeluDgs  gescbichte  dei  Land-(a&teiopoden,   Siebold  and 
KoUiMer's  Zeitscbrift,  1852. 
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peculiar  mode  of  derelopineat  of  Ouii  didli — If  the  DbMrratioiu  aiioii  CUai- 
tiSa  and  SeHx  may  be  eitended  to  tbe  rot  The  fint  demlopment  of  the 
shell  witMn  On  labalaoce  of  the  mantle  (a  nWion  fimnd  hitherto  onl;  !■  the 
Cspialopodd)  is  ap  to  the  prnent  time  s  sofitaiy  fact,  without  panUd  among 
the  other  gaaleropodana  bmilies."     (StuUi/.) 

FAMILY  L    Hbucwa.*    Idnd-inails. 

Siell  eitemal,  nsoally  well  dcvdoped,  and  aqsble  of  containing  the  entire 
animal;  aperture  closed  bj  an  epipAroffm  dq^ng  hfboriBtioa.t 

^■inai,  witli  i  aliart  retractile  head,  with  fonr  cylindrical,  retractile  ten- 
tacles, the  npper  pair  longest  and  benring  ey e-ipecka  at  their  snmnuli.  Body 
spiral,  distinct  &om  the  foot;  respiratory  orifice  on  the  tigW  aide,  beneath  the 
margin  of  the  atell;  reprodncfive  orifice  near  the  baae  of  the  ri^t  oenlar 
tentacle ;  mouth  armed  with  a  homy,  dentaled,  crescent-Bbaped  npper  man- 
dible ;  lingual  membrane  oblong,  central  teeth  in-canapicnoos,  Uterels  immer- 
oiLS,  similar.,  (See  Intr.  p.  IT.)  ' 
1  Hw-ti,  L.t 

7)fpe,  H.  pomalia,  L.  Roman  snul.    Eiym.  EeUi,  s  coil. 

Shell  umhiliceted,  perforated  or  imperibraf e ;  discoidal,  globoeely-dc- 
preescd or  conoidal ;  eperturetranarerse,  obltqne,  lunar  or  roundish;  mai^ins 
distinct^  remote  or  united  by  callus. 

Jmtna!  with  a  long  foot,  pointed  behind;  lingnal teeth naiallf  in atrugfat 
rowi,  edge-teeth  dentated. 

Sittr.  includii^  the  sub-genera,  above  1,200  sp.  (aevenl  hundred  sp.  me 
undeseribed).  World-wide  ;  ranging  northward  as  &r  ai  the  limit  of  trees, 
and  sonthward  to  Tierra-del-fnego,  but  most  Bbnndant  b;  Jar  in  wamc  end 
humid  climates.  M,  D'Orhign;  oliserred  Sap.  at  elevations  exceeding  11,000 
feet,  in  S,  America,  and  layard  fonnd  S.  gardeneri  at  the  heif^  of  8;000 
feet  in  Ceylon.  The  apedes  of  tropical  and  aoutiiiam  ialanda  are  moatl; 
peculiar.  Several  of  the  smaller  British  apedes,  and  even  the  large  garden- 
snail  {B.  atpena),  have  been  naturalised  in  the  moat  lemote  cdoniea.  'The 
XeapolitauB  and  Brazilians  eat  snails. 

Foitil  (extinct)  ap.  about  60.    Eocene  — ,    Europe. 

Sectiont:  Acatnis,  Montf.  Shell  imperforate.    H.  luemaatoma,  PL  XII. 
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Tridopfit,  Ball'  Aperture  contracted  by  tooth-like  projections.  H.  hir- 
8ata,FLXU.fig.6. 

CaroeoUs,  XJon.  Peristome  continuoos.    H.  lapicida,  PI.  XII.  fig.  3. 

Sub-genera,  Anastoma,  Fischer.  (Tomigerus,  Spix.)  H.  globnlosa 
PL  XII.  fig.  4.  Aperture  of  adult  tamed  upwards,  ringent;  4  sp.  BrazO. 
Hypostoma  (Boysii)  Albers,  is  a  minute  Indian  snail,  ih  which  the  aperture 
is  similaily  distorted.  Lyehnue  (Matheroni,  Req.)  has  a  similar  shell,  but 
no  apertural  teeth ;  S  sp.  occur  in  the  Eocene  Tertiary  of  the  S.  France. 

StreptaxUj  Gray.  H.  contusa,  PI.  XII.  fig.  6.  Sub-globose,  lower 
whirls  receding  -from  the  axis  of  the  upper ;  24  sp.  Brazil,  W.  Africa,  Mas- 
carene  Ids.  S.  Asia. 

Setgda,  Beck.  H.  epis<ylinm,  PL  XII.  fig.  7.  Imperforate,  globosely 
ooiLOtd,  dose- whirled,  aperture  lamellate  within,  lip  sharp ;  3  sp.  Jamaica. 

Proserpina  (nitida)  Guilding.  Shell  depressed,  shining,  callous  beneath ; 
aperture  toothed  inside;  peristome  sharp.  Distr,  6  sp.  Jamaica,  Cuba, 
Mexico.    Foeeil,  Eocene — *    I.  Wight  (F.  Edwards), 

Helieella,  Lam.*  Type^  H.  cellaria,  PI  XII.  fig.  8.  Shell  thin,  de- 
pressed ;  peristome  sharp,  not  refiected.    Lingual  edge-teeth  aculeate.    90  sp. 

Stenopu  (cruentatus)  Guild.  Sgri.  Nanina  (citrina)  Gray ;  Ariophanta 
OsBvipes,  PI.  XXI.  fig.  9)  Besm.  Shell  thin,  polished;  peristome  thin,  not 
reflected.  Animal  with  the  tail  truncated  and  glandular,  like  Arion ;  mantle- 
margin,  produced,  partly  cohering  the  sheU.  IHttr,  70  sp.  S.  Asia  and  Ids. 
N.  Zealand,  Pacific  Ids.  W.  Indies. 

Vttrina,  Drapamand,    Glass-snaiL 

Type,  V.  Drapamaldi,  PL  XII.  fig.  28.    Syn.  Helicolimaz,  Fer. 

^U  imp^orate,  very  thin,  depressed ;  spire  short,  last  whirl  large ; 
aperture  large,  lunate  or  rounded,  columellar  margin  dightly  inflected,  peris- 
tome often  membranous. 

Animal  elongated,  too  large  for  complete  retraction  into  the  shell ;  tail 
very  short;  mantle  reflected  over  the  shell-margin,  and  furnished  wUh  a 
posterior  lobe  on  the  right  side.  Lingual  teeth  (of  type)  100  rows  or  75 
eacL;  marginal  teeth  with  a  single,  long,  recurred  apex  {Th&mson),  Occa- 
sionally animal-feeders,  like  the  slugs. 

V.  Cutneri  and  Freycineti  (Helicarion  Fer.)  tail  longer,  more  abruptly 
truncated,  with  a  caudal  gland  like  arion,  mantle  more  developed. 

Distr,  64  sp.     Old  World,  58;  Greenland,  1;  Brazil,  5. 

Sub'genera,  Daudebardia,  Hartm.  (Helicophanta,  Fer.)  V.  brevipes, 
PL  XII.  fig.  29.  Shell  perforated,  horizontally  involute ;  aperture  oblique, 
ample ;  8  sp.  Central  Europe. 

Simpulopsis  (sulculosa)  Beck ;  shell  suocinea-shaped.    5  sp.    Brazil. 

•  For  this  group  Mr.  Gray  formerly  employed  the  name  Zonites,  given  originally 
by  Montfort  to  Helix  Algira;  in  his  later  works  be  adopts  Helicella. 
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SuocmA,  DnptroMd.    AmbB-iuiL 
Tfpe,  S.  pntrit,  PL  XII.  fig.  £3. 

^  Coehlobjdn,  Yti.  HeHsiga  (S.  HdeoK)  leM.  Amphibolima  (pitnla) 
Back ;  PeHi  (Cimiingii)  Dak. 

Siell  iinp«ctbnt«,  thin,  otite  or  abtong;  ipin  ihuIIi  ^aitnre  large, 
obliqailf  oral ;  edinnella  md  perisUmu  siinpk,  tcnte. 

dmMol  h^e,  tentaelei  ihoit  and  thick,  foot  broad ;  lingual  tMth  lOie 
ieff>;  S.  potlii  has  50  TOwl,  of  AS  te«th  anfa  {ThoMioH).  InhabiU  damp 
plua,  but  niel;  mUn  the  wiler. 

Z)irir.  Sfi  Bp.  Enropc  S,  Africa  S,  India  1,  Anstralia  1 ;  Fiwik  Ida.  17, 
N.  America  14,  S.  America  11,  V.  ladie*  11.    Fotnt.    Eocene,  Brit. 

Siih-gana.   Omalonyx,  IfOA.    0.  nngnii.  PL  XII.  Gg.  £4.     Shell  dtkI, 
cDiiTei,  tranilucEnt,  spire  nesrly  obsolete,  mai^iiu  >hai^    Aaimil  large, 
ilng-hke ;  shell  pltMd  on  the  middle  of  the  back,  with  the  maatle  slightlj 
reflected  upon  it  til  round.    Dut.  Sip.  BoHm;  Jim  Femandei. 
'  Buuinla,  Seopoli. 

Etyra.  P  Bonlmoi,  eitreme  hunger  (in  allusion  to  its  vondtj  1} 
Sy».  Bolinns,  Brod.  (not  Adans).    1^.  B.  obtongns.    PL  XII.  &g.  10. 
Siell  oblong  or  tnrreted ;  apertnre  with  the  loi^tndtnal  margins  nneqiud, 
tootbleu  ordentst«i  colnmella  entire,  leroIatA  eitemilly.or  neadj  umplc; 
peristome  simple  or  expanded. 

Jnimid  like  Helix.  B,  natta  sttsina  t  length  of  6  inches,  and  is  sold 
in  the  market  of  lUo;  it  oTipotits  amongst  dead  leares,  the  eggs  have  a 
brittle  shell,  and  the  joong  when  hatched  are  an  inch  long.  (See  p.  G^ 
fig.  81.) 

SecHom.    0(Aiji(oriffmi«(gargaDtuua)B«dt, 
nperture  toothed,  13  ip.  Brazil. 

i>acAyD(u,  Beck  (Caiiralls,  Guild.)  Eg  91  • 

Fartula,   ¥a.  P.  fcba.    PI.  XII.  tg    13 

TaMi.    26  sp.  Asiatic,  Australian  and  Pac  Gc 

Ide.  £1 ;   S.  America  2.     The  animal  s  oto    f 

viviparous.  fi 

Gilim  {Lyonaeiia!iiii)y[oalt.  Slicll  h  imp-  USa 
backed  ;  Mauritius,  2  ep, 

S7,limnl«i,  Lcnrh.    B.  dnctilbtua.    PI  XII    ' 
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IHHr.  650  sp.  Europe  80,  Asia  130,  Australia  and  Pftdac  Ids.  46, 
A&ioa  50,  &  States  8,  Tro^cal  and  S.  American  830. 

FostiL  80  sp.  Sooeoe  -*.  Europe,  S,  Helena,  Australia,  W.  ladies. 
B.  GnadalqpcBflte  oeenrs  in  modem  limestone,  with  human  remains. 

AcHATiNA,  Lamarck.    Agate-shelL 

T^,  A.  vari^ata,  PL  XII.  fig.  22. 

i%fi».  Gochlitoma,  Fer.  Colomna,  Perry.  Subulina  (octona)  Beck.  Li- 
poB  (?iigineiis)  Montf.    Cionella  (adcnla)  Jeffir. 

SMi  imperforate^  bolimiibrm ;  columella  twisted,  and  truncated  in  front ; 
aperture  oval,  angular  abo^e ;  peristome  simple,  acute. 

AnimuU  snail-like.  The  great  African  Aohatins  are  the  largest  of  all 
land-snails,  attaining  a  length  of  8  inches ;  their  eggs  exceed  an  inch  in 
length,  and  have  a  calcarious  shell. 

Dutr.  120  sp.    Europe  9,  Africa  88,  Asia  8,  tropic&l  America  29. 

FottU,  14  sp.    Eocene  — .    Europe ;  St.  Helena. 

Sub-gmiera,  QUmdina  (voluta)  Schum.  (Oleacina,  Bolten;  Polyphe- 
mus, Montt)  SheU  oblong,  fusiform;  aperture  narrow,  elliptical.  Animal 
twice  as  long  as  the  shell ;  eye  tentacles  deflected  at  the  tips,  beyond  the  eyes; 
vibraeola  much  shorter,  also  deflected ;  lips  elongated,  tentacular.  Frequents 
low  and  moist  atnations ;  in  confinement  one  refused  vegetable  food,  but  at 
another  snail.  {Say.)  40  sp.  W.  Indies,  Central  America,  Mexico,  Florida. 
Tbml,  Eocene  — .     Glandina  costellata,    I.  Wight.    {F.  Edwardt,) 

Aehatinella  (vulpina)  Sw.  (Helicteres,  Fer.)  Columella  twisted  into  a 
strong,  tooth-like  fold.     Sandwich  Ids.  25,  Mariannes  2,  Ceylon  1. 

Pupa,  Lamarck.    Chrysalis-shell. 

lype,  P.  uva.    PI.  XII.  fig.  16.    Syn.  Torquilla  (juniperi)  Studer. 

Shell  rimate  or  perforate,  cylindrical  or  oblong ;  aperture  rounded,  often 
toothed  ;*  margins  distant,  mostly  united  by  a  callous  lamina. 

Animal  with  a  short  foot,  pointed  behind ;  lower  tentacles  short. 

Distr,  160  sp.  Greenland  1,  Europe  76,  Africa  23,  India  12,  Pacific 
Ids.  2,  N.  America  30,  S.  America  5.   Fossil,  40  sp.    Eocene  — .    Europe. 

Sub-genus.  Vertigo,  MiiU.  V.  Venetzii..  PI.  XII.  fig.  17.  Shell  mi- 
nute, sometimes  sinistral.  Animal  with  tiie  oral  tentacles  rudimentary  or 
obsolete.    12  sp.    Old  Worid. 

CYLiNDBtiLA,  L.  Pfeiffer.    Cylinder-snail. 
T^pe,  C.  cylindrus.    PI.  XII.  fig.  20.t 

Helena ;  from  a  specimen  presented  by  Chas.  Darwin,  Esq.  See  "  Journal  of  a  Voyage 
round  the  World." 

*  Dr.  Pfeiffer  terms  those  teeth  parietal  which  are  situated  on  the  body-whirl 
those  on  the  outer  lip  palatal^  and  on  the  inner  lip  eolumellar, 

t  The  Hgure  ia  taken  from  a  sp.  in  Mr.  Cuming's  cabinet,  In  which  the  empty  apex, 
usuaJJjr  decollated,  remsLins  attached  to  the  adutt  a\ieW» 
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Sfn.  Bnchjpnt,  Guild.    SipluniMtonu,  Sir. ' 

ShtU  Cflindiical  or  popifann,  ■ometime*  nnirtnl,  muif -whirled,  sfa  of 
Uu  adidt  tranoatod,  spertan  lotmd,  pcriitome  conlmaDiig,  cnpanded. 

Animal  dmikr  to  claiaiUa ;  foot  diort,  oral  tmtaelei  minnte. 
•       Dirir.    50  Bp.    W.  Indies  SS,  Hcaico  B,  Tex*a  S,  8.  America  1. 
B ALi  1, 'Frideaoi. 

Ti/pe,  B.  perrersa.    Fl.  Xll.-fig.  31.     Syn.  Foaolas,  mt. 

Shell  Blender,  oiuull;  ainiBtiBl,  (iisifbnn,  moltiapira],  aperture  orate ;  pe- 
riitome  acute,  msrguig  unequal,  wall  of  the  apotnie  with  one  shght  ^t  ^ 
eolnmella  »mple. 

^niinaJ  snaU-like ;  teeth  20.BO;  rows  ISO  (riamon). 

JXatr.  8  ip.  Norway,  Hungary,  New  Gnmad*,  Tristan  d'Acnnha.  The 
Britiih  sp.  is  fonnd,  very  rarely,  in  Porto  Santo,  only  on  the  highest  peak,  at 
an  elevation  of  !,66B  fEet,     {WoUailoti.) 

Sab-gmiu.  Megatpira  (elatior)  Lea.  Fl.  XIT.  fig.  IS.  Shell  deiCral, 
with  the  eolmaeUa  tranBTeraely  plaited.  Dittr.  1  ip.  Bra^  FotM,  1  sp. 
Eocene  — .    Rbeinu. 

ToBKAteixiNA,  Beck. 

£^.  IMminntiTe  (or  patronymic  terminatiail)  of  tomateUa. 

Type,  T.  bilamellala.  Ant.    Si/ti.  Strobilna,  Anton.  Elasmatina,  PelJt. 

Sliu  imperforale,  orate  or  elongated;  Bperture  aemi-lmiar,  margina  nn- 
eqiwl,  dignnited ;  eolnmella  twisted,  tmncaUd;  inner  lip  l-plaited. 

Dutr.  II  s^.  Cnba  I,  S.  America  2,  Juan  Fernandei  2,  Pacific  Ids.  5, 
N.  Zealand  1. 

PASitLys,  'A.  Adonia. 

J^pg,  P.  adTerans,  Ad.    Borneo. 

Shtll  amall,  pupiform,  linistral,  rimata ;  epire  pointed;  aperture  semi- 
ovate,  ascending  on  the  body-whirl ;  inner  lip  spiea^ng,  I-plaited,  onter  Up 
expanded,  notched  in  &ont. 

Clausiua,  Drapamaod. 

£Qim.  IHmin.  of  column  a  cloBcd  place,     ^h.  Cochtodina,  Fer.' 

Ex.  C.  plicatnla,  Drap.  (=C.  Rolphii,  Lencli).    PL  XII.  fig.  IB. 

Shell  fusiform,  Biaialj^ ;  aperture  elliptical  or  pyrifonn,  contacted  by 
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FAMILY  n.    LucACTDiE.    Sings. 

Sheli  small  or  radhnentaiy,  usually  internal,  or  partly  concealed  by  the 
mantle,  and  placed  orer  the  respiratory  canity. 

Animal  dongated ;  body  not  distinct  from  the  foot ;  head  and  tentacles 
retractile ;  ientades  4,  cylindrical,  the  upper  pair  supporting  eyes ;  mantle 
small,  shiddshaped;  respiratory  and  excretory  orifices  on  the  right  side. 


Fig.  92.    Limax  Sowerbii  Fir,    BHi. 
LiHAX,  L.     Slug. 

Type,  L.  maximus.    PI.  XII.  fig.  25.    (L.  cinereus,  Mull.) 

Shell  internal,  oblong,  fiat,  or  slightly  concave  beneath,  nucleus  posterior ; 
margin  membranous ;  epidermis  distinct. 

Animal,  foot  pointed  and  keeled  behind ;  mantle  shieldshaped,  on  the 
front  of  the  back,  granulated  or  marked  with  concentric  striae ;  respiratory 
orifice  on  the  right  side,  near  the  posterior  margin  of  the  mantlet  repro- 
dactive  orifice  near  the  base  of  the  right  ocular  tentade;  lingual  teeth 
tricuspid,  those  near  the  margin  simple,  aculeate. 

The  slugs  are  connected  with  the  snails  by  Vitrina;  their  teeth  are 
similar,  but  have  more  elongated  cusps.  The  creeping-disk,  or  sole  of  the 
foot,  extends  the  whole  length  of  the  animd ;  but  they  frequently  lift  up  their 
heads,  like  the  snails,  and  move  ^eir  tentades  in  search  of  objects  above 
them.  They  often  climb  trees,  and  some  can  lower  themsdves  to  the  ground 
by  a  mucous  thread.  When  darmed  they  withdraw  their  heads  beneath  the 
mantle,  as  in  fig.  92.  Slugs  feed  chiefly  on  decaying  vegetable  and  animd 
substances ;  they  oviposit  at  any  time  of  the  spring  and  summer  when  the 
weather  is  moist,  and  bury  themselves  in  drought  and  frost.  Limax  noeti' 
lucus,  Fer.  (Phosphorax,  Webb.)  found  in  Teneriffe,  has  a  luminous  pore  in 
the  posterior  border  of  the  mantle. 

DUtr,  22  sp.    Burope,  Canaries,  Sandwich  Ids. 

FossU.  Eocene  — .  Brit.  The  Ancylus  ?  latus,  Edw.  of  the  I.  Wight 
appears  to  be  a  limax. 

Sub-genus.  Oeomalacus  {maculows)  Allman.  Ireland.  SAefl  ungui- 
form.  Animal  with  a  mucus  gland  at  the  extremity  of  the  tail;  respiratory 
orifice  near  the  right  anterior  border  of  the  mantle. 

Incilabia,  Benson. 

Type,  I.  bilineata.  Cantor,  Chusan.    Syn.  P  Meghimatium,  Hasselt. 

I  3 
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jtitiaal  elongatsd,  tspering  behind,  entirely  coiered  by  a  nuntle ;  toita- 
ctet  i,  tlie  upper  beariDg  ejta,  the  lower  entire;  rapirahny  orifioe  on  the 
right  side,  near  the  front  of  the  mantle.    Lon.  li  inchea. 

PMlomfinu  (Eaf.)  Jit.     -  Tebennophonu,  Binney,  1843,  Bost.  Soo. 
Jonm.  {Helil  Camlinenaia,  Boae)  is  alao  a  slug  with  a  long  mantle. 
Abion,  FerusSBC    Land-sole. 

2yp«,  A.  empiricomm,  Fer,    ^n,  Umscella,  Brard. 

^ii«/^  oval,  coQcave;  or  represented  b;  nuoierans  irregnlar  calcarioua  gra- 

Aninal,  blug-Iilce ;  TCBpiratory  orifice  on  the  r^ht  aide,  tenards  the  front 
of  the  mantle ;  reprodoetive  orifice  immediately  belon  it ;  tail  rounded, 
slightly  tnmcat«d,  temunaled  by  ft  mucns-gland.  Lingual  teeth,  as  in  linmx; 
A.  empiricomm  has  ISO  rows  of  101  teeth  each.  The  land- sole*  occasiDnally 
animal  lulntancee.  snch  ae  dead  worms,  or  injured  individuala  of  thor  own 
apedea.  They  lay  TO-lOO  eggs,  betneen  May  and  September,  are  26-10 
(lays  hatching,  and  Bttaiii  their  full  growth  in  a  year ;  they  bc^a  to  eviposit 
a  month  or  two  before  that  period.  The  egga  of  J.  icrleiuu  are  very  phos- 
phoreacent  for  the  firat  IB  daya.    {Bouciard.i 

DiiCr,  e  sp.     Europe.    Norway,  Brit.  Spain,  S.  Africa. 

Fottii.    !Jewer  Fhocene,  Maidatone.    {Morril.) 

PleelropioTtu  {candmu,  Boac)  Fer.    3  sp.    Teneriffe;   represented  as 
haviug  a  amaQ  conical  ihell  on  the  tail ;  probahl;  an  erroneous  obatBTfitioD. 
Fabkacem.!,  Cnvier. 

I^,  P.  Ohvieri,  Cuv.    £fyiN.  parma,  a  small  alueld. 

4«.  f  Pdtella  (Americana),  Van  Bencden, 

SAetl  concealed,  oblong,  nearly  fiat,  apex  aub-spiraL 

Animal  vitrina-like,  vith  an  ample  foot,  pointed  behind,  and  furnished 
with  a  mucus-pore ;  mantle  amall,  ableld-like,  in  the  middle  of  the  hock, 
partly  or  entirely  concealing  the  shell. 

P.  calycuUiltt,  Sby.  (Cryplella,  Webb,)  PL  12,  fig.  27,  U  patelliform,  with 
an  eipoaed  pspiLary  spire.    Dialr,  7  sp.    S.  Europe;   Canuy  Ida.    N. 
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2 pindpal  litsnl  tamm,  &OM«ludi  DnmmtHu  T«iii-like  gtooiM  ramify) 
oumlknot  laigcc  tluntiie  dieU;  reapirstoiy  ori&ce  on  the  right  aide,  beneath 
Mib-*pinl^iexaf  thathelli  npiodoctiTe  ocifice  behuid  the  right  tentscle. 
31m  T^atiftHi  u  uibtamDeui  tq  iU  habits,  feeding  on  earth-ironiu,  uul 
TwliBgtiw.inAoe  on^  at  night.  Its  lingoal  memfaTane  ii  Tery  Uige  and 
wUe^  with  aboat  GO  rowi  of  20.20  teeth,  which  tUminiah  rapidlj  in  aize  to- 
warda  the  oeotre ;  each  tooth  ia  alender,  barbed  at  the  point,  uul  alightlf 
thickanad  at  the  bai^  and  Auniaked  with  a  prtgedion  on  the  middle  ot  the 


Uiitr.  8  sp.     S.  Europe  I  Caiuuy  Ids.    Brit  (intradaeed.) 
FAMILY  III,    OflciDiAsa. 

Ammal,  dng-like,  destitute  of  any  ahell,  completely  covered  by  a  eoriaee- 
mu  mantle;  teaUclea  cylindrical,  retractile,  wiUi  e;r^  *t  ^'^  eitremities; 
foot  mndl  narroner  than  the  mantie. 

Ohcidtuii,  Bnehanan. 
3Jifw,  0.  T^pliEe,  Buch,  E^.  DiminntiTe  of  (htet,  a  tnbercle, 
Annaal  obbig,  convex,  oanally  tobercolated ;  bead  with  2  retractile  (eo- 
tadee,  bearing  the  eyes ;  month  covered  by  a  notched  veil ;  no  horn;  jaws ; 
tongae  broad,  irith  above  70  rows  of  Ui^pial  teeth  tin  0.  eellieam),  tgeth 
M.l.B4;t  the  central  teeth  minute,  triangular,  witji  a  single  obtnae  spiiie; 
Utwftls,  slightly  curved ;  heart  opistho-branchial*  i  respiratory  orifice  posle- 
dor,  diatinct  from  the  vent ;  sexes  combined,  J  organ  onder  the  right  ten- 
tode,  $  at  the  poaterior  extremity  of  the  body. 

Dutr.  le  sp.  Brit.  Medit.  Red  Sea,  Mauritina,  Australia,  Pacific  The 
^ical  Otiddia  hve  on  aqoatic  plants,  in  tlie  marahea  of  the  wanner  parts  ol 
the  old  world.  Those  which  freqneut  sea-shores  have  been  separated  under 
the  name  Peronia,  BL  (Onchia,  Fer),    Ooe  apeoies  [0.  eeUkum)  ia  found 


]t  mode  of  stadng  the  numbei 
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on  the  cout  of  Cornwall,  coDgng«t«d  in  little  gioqii,  ibont  •  foot  or  Ino 
from  tiie  Mirfue.  of  the  tea,  irheiB  the  •mm  \xtak  over  them.  They  lacead 
ind  descend,  to  u  to  nuiiit^  thdr  distance  u  the  tidei  rise  isd  Eall;  but 
win  not  bear  long  tmqKruon  in  sea-wato'.    (Con^.) 

?  Bitekaaama  (tmeidicidet)  Letson.  Named  after  Dr.  J.  Hunitton 
(BodLsiiea),  the  Zoologist  of  India.  A»imal  otbI,  entire!;  corcnd  by  a 
aimple  mantle ;  retpiiat^iy  orifice  in  the  eentre  of  Uie  bach ;  head  with  4  t«n- 
taclea,  retractile  beneath  the  mantle;  toot  oval,  macli  smsUer  tlian  the 
mantle;  length  3]^  inches.  Coast  of  Chile.  (Requires  confirmBtion.) 
Vabinulus,  F^mssac, 

Tgpe,  V.  Tannaiiii,  Fer.    iSyii-  VerDnieeUa,  BL 

Animal  elongated,  slug-like,  entirelj  eovered  b;  thick  eoriaceone  mantli;, 
smooth  or  grtnolated ;  head  retractile  nnder  msntle ;  tentacles  4,  npper 
pair  deader,  eylindhcal,  inflated  at  the  tips  and  beariag  ejee,  lower  pair 
short,  bifid ;  foot  linear,  pointed  bdind ;  seies  nniled ;  3  orifice  behind  the 
right  tentacle,  $  midnaf  on  the  right  aide,  beneath  the  mantle ;  respiratory 
and  excretory  orifices  at  posterior  eitremity,  between  mantle  and  foot.  In- 
habits forests,  in  decayed  wood  and  under  leaves. 

Ditlr.  6  sp.     W.  Indies,  S.  America,  India,  Philippines. 
FAMILY  IV.    liHNaiiDJi. 

Siell  thin,  hom-colonred ;  capable  of  containing  the  whole  animal  when 
retracted ;  aperture  simple,  lip  ahkrp ;  apei  sometimes  eroded. 

Animal  with  a  short  dilated  muzzle ;  tentacles  2,  eyes  sesdle  at  their 
inner  bases ;  mouth  armed  with  an  upper  mandible,  tongue  with  teeth  umilar 
io  HeU*.  The  Limneeida  inhabit  ftedi-watera,  in  all  parts  of  the  world ;  th^- 
feed  ohiefly  on  decaying  leavei,  and  deposit  their  spam  in  the  form  of  oblong 
tranagiarent  masses,  on  aquatic  plants  uid  stones.  They  frequently  glide  be- 
neath tie  sur&ce  of  tiie  water,  shell  downwoids,  and  hybenate  or  restivate 
in  the  mod. 
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SMt  ^nl,  nm  v  leu  elongated,  Chin,  bmtlaceot;  bo^-«lui)  luge, 
■jHitaio  raondel  ia  front ;  oolnmdU  abUqiiel;  twiitcd. 

Animal  with  &  short,  broad  hesdj  tentacln  triingokr,  oomprtMed;  lin- 
gotl  teelli  iji.  ttaffiu^)  G5.1.55,  obont  110  row*,  oential  teeth  mianle, 
liteBliliGaqnd,  His  inner  ciup  Urgeit.  Z.  p«r«fra  faedi  on  the  gna  ftaih- 
watBT  ■IgMj  L,  tiagnalii  prefers  uiinul  ssbitancea. 

Bittr,  60  ip.    'Saiope,  Madein,  Indi*,  Chin*^  N.  Amtritm. 

IbsiU,  TO  ip.    Wealden  — .    Brit.  Frmoe. 

SKi-^aaa,  Amflupepiea,  NilMon.    A.  glatinau,  PI  111.  Sg.  8 1.    SitU 
^bnlsr,  hTslina.    AnituU  with  »  lobed  mutle,  apiUe  of  a 
the  shell.    Europe ;  Philip^unea. 


Fig.  M. 
CaiLSttA,  Gray.    Chiliin-snul. 
£*.  C.  polchrt,  ITOib.  Gg.  96.    Syn.  Dombeja,  COrb. 

SMI  oval,  tiuQ,  onumoitad  with  dark  apota  or  wit;  baodi;  i 
thickened,  with  1  or  S  atroE^  prominent  folds. 

Du(r.  14  sp.     S.  Amerira;  in  elcar  ranniag  itranu. 
Fonil,  1  ap.    Miacene,  Rio  Negro,  Fatigonii  (D'Orb.) 

PirtSA,  Drapunand. 

l^e,  P.  foDldnalit,  Fl.  XII.  fig.  32.    Slgm,  PIqta,  a  poneh. 

Sgn.  Boliu,  Adans.    Bivicola,  titz.    Isidora,  Ehr. 

Shell  ovate,  ainiatrBll;  spiral,  thin,  poliifaed ;  Bpertnre  roanded  in  front. 

Animal  with  long  aleniler  tentacles ;  the  cjrea  at  Iheil  baset ;  mantle 
margin  eipanded  and  fringed  with  lonj^  filaments, 

P.  hypnonim  (Apleia,  Fleming)  has  an  elongated  spire,  and  the  mantle 
margin  is  plain.  Phi/aoptis,  Krausa,  S.  Africa,  has  the  base  of  the  colu- 
mella tnmcsted.  Camftocena  (terefara),  Benson,  India,  has  the  whirla  dis- 
nnited,  aud  the  peristome  eontinuoua. 

Diilr.  20  ap,    N.  America,  Europe,  5.  Africa,  India,  Philippines. 

Fouil,  14  ap.    Wealden  —.    Brit,  France,    lie  largest  living  ap.  (P. 
Mangers,  California)  is  15  lines  in  length,    A  fosnl  ap.  fonnd  at  Grignon 
meaanreg  S6  lines,  and  another  egnall^  lajge  ocean  in  India. 
Anctlus,  OeoSrof,    River-limpet. 

Elym.  Auiytvt  (agknlos)  a  small  rotmd  shield. 
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I>p«,A.flnTutQu,MuIl.    FLXU.fig.  33  (PdaUaluoBtiii,  L.) 

siell  conicsl,  limpet-aJuqied,  thk ;  apex  poBterior,  nniitiAl;  interiocwith 

ft  (nb-apiral  miuculu  icai. 

Atttpud  like  LuDDoa ;  tentsdea  trissgnlax,  with  ejes  at  their  bases ;  Un- 

goil  l«eth.  ST.1.3T,  ui  ISO  rows,  Mutials  small,  lalendi  with  long  recurved 

IMr.  14  sp.  N.  and  S.  Amerioa,  Enrope,  Uadeira.  On  stone*  and 
aquatic  plasta  ia  ronning  streama.    Foant,  8  sp.    Eooen^  Bll^nm. 

Sub-gtHora,  Velletut  (ohlonga,  Lightf.)  On;.  (Acrolonu,  Becl:)  Shdl 
and  animal  dEitral;  Ikgnal  teeth  40,  I'n  7G  rowa.  3  af.  West  Indiw. 
Europe.    Fouil,  2  ap,    £ocene.    Brit.  France. 

Laiia  (neritoidea)  Gra;;   shell  limpet-like,  interior  with  a  traiuTerse 
plate,  tuTued  np  and  notched  on  one  aide.    N.  Zealand. 
PiiiNOEBis,  Mollar. 

Sy».  "Coi«t,"  Adans.     %>«,  P.  comens,  PI.  XII.  ig.  3i. 

SieU  discoidal,  deitral,  many-whirled)  aperture  creacentic,  periatone 
thin,  incomplete,  upper  margin  projeddng. 

Animai  with  s.  ehort,  round  foot  ]  head  ehort,  tentaclea  slender,  the  eyes 
at  tlieir  inner  bases ;  lingual  teeth  Bub-quadrale,  central  and  maiginal  bi- 
cnspid,  laterals  tricuspid ;  eicretorj  orifices  on  left  side  of  the  neck. 

Some  epeciea  of  Plaaoriii  have  tbe  sntntea  and  spire  deeply       ^^ 
snnlc,  and  tht  ambilicni  fl^Cened ;  specimens  occur  with  the  spire     i^TL 
elevated  (Sg.  9?*).    P.  amtorttu,  a  minute  species,  has  above   r||]^Z--\ 
6,000  teeth,   {Coaken).     P.  corneua  aecretea  a  pmple  Md  r^^\^Jk 
(Lister).     P,  laeuttrit  (Segmentina,  Fleming)   baa   tbe  whirls  tliSTtj 
contracted,  internally,  by  periodic  eepU,  3  in  a  whirl,  with  tri- 
radiale  openings. 

IHitr.  60  sp.    N.  America,  Eorope,  India,  China, 

Join;,  SO  sp.    'Wealder  — .    Brit.  France. 

FAMILY  V.    Adbiculid*. 
SWf  spiral,  covered  with  bomj  epidermis,  spire  ahort,  hody-whirl  large ; 
apertnre  elongated,  denticulated ;  internal  leptnm  progreesively  absorbed. 
Aaimal  with  a  broad  and  short  muzzle,  tentacles  2,  cylindrical,  the  eyes 
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Fig.  98 
The  Auricula  frequent  salt-marshes,  damp  hollows,  and  places  overflowed 
by  the  sea ;  they  were  long  regarded  as  marine  animals,  and  their  shells  con* 
fused  with  those  of  Tomatella  and  Bingicula, 

AuBicutA,  Lamarck. 

Type*  A.  Judae.    Fl.  XII.  fig.  35.    Mym.^  Juricula,  a  little  ear. 

S^,  Cassidula,  P^  (not  Lam.)     Marinula  (pepita)  King.    Geovula,  Sw. 

Shell  oblong,  with  thick,  dark  epidermis ;  spire  obtuse ;  aperture  long, 
narrow,  rounded  in  front,  with  2  or  3  strong  folds  on  the  inner  lip ;  outer 
lip  expanded  and  thickened. 

Distr.  30  sp.    Philippines,  Celebes,  Feejees,  Australiai  Feru. 

Fossil,  20  sp.    ?  Neocomian  — .    France. 


Fig.  99.    A.  aurU'felU,    (From  Eyd.  and  Soul). 

A,  Juda  has  truncated  tentacles ;  the  typical  species  are  met  with  in 
the  brackish-water  swamps  of  tropical  isUnds,  on  the  roots  of  mangroves, 
and  by  small  streams  within  the  influence  of  the  tide.    One  species  has  been . 
observed  by  Mr.  Adams  in  nearly  2  fathoms  water. 

Sub-genera,  Folt/donta,  Fischer,  P.  scarabaits,  PL  XII.  fig.  36.  (Sca- 
rabus  imbrium,  Montf.)  Shell  oval,  compressed;  spire  pointed  many- 
whirled,  with  lateral  varices ;  aperture  toothed  on  both  sides.  Distr,  20  sp. 
India,  Borneo,  Celebes,  Pacific  Ids.  Inhabits  moist  spots  in  woods  near  the 
sea,  and  is  whoUy  terrestrial,  feeding  on  decayed  vegetables.     {Adams.) 

Pedi^es  (afra)  Adans.  Shell  ovate,  spirally  striated,  aperture  denticu- 
lated on  both  sides ;  the  animal  loops  in  walking,  like  truncatella,  Distr. 
W.  Indies,,  Africa,  Philippines,  Pacific  Ids.    Under  stones  on  the  sea-shore. 

Fossil,  5  sp.    Eocene  — .    Brit.  France. 

CoNOVuLUS,  Lamarck. 

Jhjpe,  C.  coniformis,  Brug.    Pi.  XII.  figi  37.     (=  Voluta  cofiiea,  L.?) 

Syn,  Melampus,  Montf.    Rhodostoma,  Sw. 

Shell  obtusdy  cone-shaped,  smooth ;  spire  short,  flat-whirled :  aperture 
long,  narrow ;  lip  sharp,  denticulated  within ;  columella  twisted  in  front ; 
wall  of  the  aperture  witii  1  or  2  spiral  plaits. 
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Jmaml  with  ihoifi  ttfaJLg  and  ntliel  compreued  teDtaclei ;  foot  di- 
vided tmurersdj  into  t<n>  pomooi,  kdvanced  mcoewiit^  in  walking. 

I)ulr,  V.  Indiea,  Bmope.  In  lalt-nunhea  ud  on  tlie  sea-Bhore.  The 
Britiih  >ped«i  have  thin  orate  «hdli,  with  the  qitn  modentelj  produced, 
■nd  the  ■pertare  ovtL  They  fonn  the  anb-geniu  Alexia,  (deaticulats) 
Letch.    Fottit.    ISoceue.    Brit.  Fnmce. 

CutTCHiuu,  Mailer. 

Tgpt,  C.  niuimnm,  PL  XII.  Sg.  S9. 

£r">  AoriceUi,  Hartm. 

Shell  minute,  oUang,  finely  itriited  traDBvenely ;  aperture  oval,  toothed, 
maifini  thickeoed,  nnitcd  b;  ealkt. 

Animal  with  2  blunt,  ejUndrical  tentacles ;  eja  hhuA,  sessile,  aett  to- 
gether, behind  the  teataclea. 

Ditir.  3  Bp.  Europe  J  N.  America.  At  the  roota  of  greas  in  damp 
places,  especisllj  nesi  Uie  sea. 

Foini.    Uioceno  — .    £urope. 


The  genus  Sijihonaria,  deKnbed  at  p.  155,  is  supposed  to  be  pnlmoni- 
farous,  and  to  bear  somewhat  tbe  same  relation  to  Aurieula  that  Ancylui 
doea  to  Zimnaea.  The  lingual  dentition  is  similar  to  Auricula ;  the  centre 
teeth  ace  distinct,  the  laterals  numenmi  and  hooked. 


SECTION  B.    Opbeculata." 

The  Opecenlated  land-anuls  are  etceedingl;  like  periwinkles  (Uoriibe), 

and  cMedj  diSer  from  Ihcm  in  tbe  situations  the^  inhabit,  asd  the  medium 

respired.    Thcjhave  a  long  truncated  muizk,  2  slender  contractile  teilBclea, 

and  the  e;es  are  sessile  on  the  sides  of  the  bead.^    The  mantte-tasigin  U 
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Fig.  101.    Lingual  teeth  of  Cffclopkonu.* 
The  sexes  are  distinct;  tlie  shell  is  spiral,  and  closed  hy  an  opercidam, 
presenting  many  beantifnl  modifications  of  stmctore,  characteristic  of  the 
smaller  groups,  which  are  often  pecoliar  to  limited  regions,  as  in  the  Helieida, 
The  (ddest  fossil  species  are  fonnd  in  the  Eocene  Tertiary. 

FAMILY  VL    CrcLOSTOMiDiE. 

Shell  spiral,  rarely  mnch  elongated,  often  depressed,  spirally  striated  { 
apertore  nearly  circular ;  peristome  simple.    Operculum  distinctly  spiraL 

Jmnud  with  the  eyes  on  slight  prominences  at  the  outer  hases  of  the 
tentacles;  tentacles  contractile  only;  foot  rather  elongated. 

Ctclostoma,  Lamarck. 

Eiym,  Oyelot  cirde,  stoma  mouth.    Type,  C.  elegans,  FL  XII.  fig.  40. 

Syn,  Leonia  (mammillaris)  and  lathidion.  Gray. 

Shell  tnii)inated,  thin,  axis  perforated ;  aperture  oval ;  peristome  conti- 
nuous, simple,  straight  or  expanded ;  epidermis  very  thin.  Operculum  shelly, 
pauci'SpiraL 

Animal  with  clavate  tentacles ;  sole  of  the  foot  divided  by  a  longitudinal 
groove,  the  sides  moved  alternately  in  walking ;  the  end  of  the  long  muzzle  is 
also  frequently  applied,  as  by  the  looping-snaUs  (Truncatellse),  and  used  to 
assist  iu  climbing. 


Fig.  102.    Ctfchstoma  elegant^  from  Charlton^  Kent. 
DUtr.  Above  80  sp.    S.  Europe ;  Africa,  Madagascar.    The  only  British 

♦  C.  aquilum,  Sby.  (original).    From  a  specimen  gathered  by  J.  W.  Laidlay,  E«q. 
on  the  steps  of  thd  great  idol-temple  of  Manlmein,  Birmah. 


176  UAKCAt  or  TBI  UOttUSCA. 

■p.  C.  liegaiu,  ii  fonod  on  calcuiou  «i»la ;  it  ruga  to  the  C&nariei  lod 
Algeria,  lad  occon  fouil  in  the  newer  Tmtiiika.  Netrl;  half  the  ipedei 
have  the  whirk  tpinllj  keeled,  and  baie  been  diltiiigiiialied  nnder  the  uaiDe 
Tro^dophora,  b;  Tmdid.  The;  are  found  in  Hadagaiear  and  the  adjacent 
ialandi  and  ooait  of  Africa.    Jbuil,  20  ip.    Eocene,  Enrape. 

SKb-genera.  Otopoma  (Maeenm),  Gray.  Siell  mb-gbhoi^  nmbili- 
catedj  periBtome  with  an  ear-like  proeeM  eoreriog  part  of  tlie  perforation. 
Dutr.  IS  up.    Arabia,  Madagascar,  China,  Xew  Inland. 

Ciomoponim  (lincdna)  Viz.  Shell  often  a  little  decollated ;  peristome 
omaDj  donble,  the  onter  edge  angoWl]'  expanded.  Lmema  (l^Aeo)  Br. 
hag  the  laat  whirl  prodnced.  Jamaida  (anomala)  C.B.  Adams,  hu  theopeC' 
colnm  convex.    Dittr.  TO  ap.    VI.  Indie*,  and  a  t^  in  Tropical  America. 

Oitiila  (baeia).  Gray.  —  TWoni  (megachdla),  Qity.  SitU  owtte  or 
dongaled,  ^ei  nnully  deoollated,  periBtome  free;  opercn^mi  nith  a  tlun 
ibdly  ooter  coat.  Oomlropoma  (eemilabre)  Pfr.  di^r«  in  the  operonlniu 
beii^  "anb.eaitilagiiwnB."  Dittr.  Aboot  70  ap.  W,  Indies  i  Ttopieri 
America,  8  ip. 

ibolu  9>ieroglyphica),  Gray.  —  Hydr(Ka>na  (part)  Parreyea,  Ompha- 
lotropis,  Pfr.  Uarea  (Egea),  Gn^.  Boorciera  (heliisntelonnis)  Pfr.  SJtell 
torrited  or  tnrbinate,  perforated ;  peristome  dmple,  straight  or  expanded ; 
operodom  panei-s^ial, homy.  Datr.Vl  ap.  CanaiieBjF  Manritiin, Pacific 
Ida.    (Eeoidor,  Stmreiera.) 

Pomaliat  (macalatnm),  Stnder.  SAeS  slender,  transtertely  striated ; 
peristome  refiected ;  opercnlum  cartilaginora,  coneasMnted  within.  DMr. 
10  sp.    S.  Europe;  Corfd. 

P  FiBUBsniA,  Gratelonp. 

Ht^M,  named  in  lumour  of  Baron  FemBBac. 

7'gpe,  F.  onutomsfbrmiB,  Qr.    ^h.  Strophostoma,  Desh. 

SAtU  rounded,  depressed,  umbilicatcd ;  wliirls  traDSieraely  striated  above, 
s^nrally  keeled  below  j  qiertare  tnmed  obliqnely  upwards,  peristome  aimple, 
Operculum.  P 

fiuji/,  lap.    Miocene—.    Dax;  Tnrin. 

CicLOPHOBUS,  Montlbrt. 

Etj/si.  Cgelo;  aide,  phereiu,  bearer. 
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C,  tonm'Venatorium,  Sbjr.  (AukpomA,  Troadiel)  Cfljkm,  li«  Uw  periftome 
ficee  icImbdl  adnlfc ;  the  oparcolnm  is  larger  than  ike  mwrtoie,  and  itieeted 
o?erit. 

Skb^mera,  Pteneyd&t  (rnpestris),  Benson.  Myxostoma  and  Steganoe- 
tomay  TnwcheL  Skeil  depressed,  nearly  discoidal,  widely  unbilicated;  pe- 
liatonie  expanded,  prodnced  into  a  little  wing  at  the  suture ;  opere.  sab-earti* 
kg^ioQs,  spirally  lameUated.  DUtr,  16  sp.  India,  Ceylon,  Binnah,  BorneoP 

C^elohis  (fosoescens)  Guilding  (Aperoatoma,  Trosehelj'.  SMI  depressed, 
widely  nmbilicated ;  opercolmn  shelly,  whirls  nmnerons»  with  raised  maigins. 
Distr.  44  sp.  W.  Indies,  Tropical  America,  India,  Asiatic  Ids.  Ftmil, 
Bocsne,  I.  Wight  (F.  Edwards). 

LepUfpoma  (peilacidom)  Pfir.  5)1^2^  turbinated,  peristome  ample,  reflected ; 
operc.  membranons.  Ditir.  29  sp.  Philippines,  India,  New  Gninea,  N. 
Zealand,  Pacific  Ids. 

Megaioma^  (eylindraceum)  GuQd.  (Farcimen,  TroscheL)  SheU  oblong 
or  papa-shaped,  scarcely  perforated,  aperture  circular ;  operc.  thin,  homy, 
many- whirled,  flat  Disir,  19  sp.  West  Indies,  Tropical  America,  Canaries, 
India»  Mauritius.    fonU,    Eocene  — .    Paris  and  I.  of  Wight  (£.  Forbes,) 

Craipedopoma  (lucidom)  Pfr.  SheU  turbinate,  rimate,  a  little  contracted 
near  the  aperture;  operc.  round,  homy,  many-whirled.  DUtr.  8  sp.  Ma* 
deira,  Palma.    FoetU,    Eocene  — .    I.  Wight,  Madeira. 

Cataulue  (tortuosus)  Pfir.  Shell  pupa-shaped,  with  the  base  keeled,  pro- 
ducing a  channel  in  the  front  of  the  aperture;  operc.  circular,  horny,  the 
whirls  easily  separable.    Distr,  6  sp.    Ceylon. 

Diplammaiina  (folliculus)  Benson.  iS%tf// minute,  (l.sp.  nnistral)  conical, 
with  costulated  whirls ;  peristome  double ;  opere.  homy,  multispiraL  Diitr, 
S  sp.    India. 

PupiNA,  Vignard. 

Type,  P.  bicanaliculata,  Sby.    PL  XII.  fig.  42.    Australian  Ids. 

Shell  sub-cylindrical,  usually  polished;  aperture  circular,  peristome 
thickened,  notched  in  front  and  at  the  suture ;  operc.  membranous,  narrow- 
whirled.    P.  granditf  Forbes,  has  a  dull  epidermis. 

IHstr,  8  sp.    Philippines,  New  Guinea,  New  Ireland,  Louisiades. 

Sub-genus,  Khegostoma  (nunezii)  Hasselt.  Aperture  with  a  narrow 
channel  in  the  middle  of  the  columellar  side.  6  sp.  Philippines.  Nicobar.  In 
Tt.  lubricum  (CaIHa,  Gray)  the  sinus  is  obsolete.  E,  fntpintforme  (Pupi- 
nella.  Gray)  is  perforated,  and  has  a  duU  epidermis. 

Helicina,  Lamarck. 
3^j)e,  H.  Neritella,  Lam. 
Sgn.  Oligyra,  Say.   Pachytoma,  Sw.    Ampullina,  Bl.  Pitonillus,  Montf. 

*  Abridged  from  Megaloma-stoma ;  Swainson,  who  Judiciously  curtailed  seyeral 
preposterouBly  long  names,  allowed  this  to  remain. 
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Skill  globow,  deprtued  or  keeled,  ealloiu  braeaft ;  vpabat  sqmriah  or 
wmi-lniur;  columelk  flotlened;  perutome  nmpli,  eipuided;  q>erc.  tbdlf 
or  membltDeoiu,  iqiuruli  or  Knu-ovate,  lomEllar. 

^■inoJlike  Cydophona;  lu^nal  teeth  S.1.3,     (Gi^.)   , 

Ditlr.  160  sp.  W.lodka,  SO;  TropiciJ  America,  U;  FaeifiG  Ids.,  2S  i 
Anttnlian  Ids.  S ;  Hiilippina,  7. 

Sui-ffenera.  LmideUa,  (wireols)  Gray.  Fczistome  more  or  leas  toothed 
iDtcnully ;  S  ip.  W.  Indies,  Tropical  America. 

TWic^fZ/a  (pulchella),  S<r.  iU«/JnotcalloiubaMBthi  peristome  ample, 
eipanded.    W.  Indies  16  *p.  Veoezuela  1. 

Alcadia,  Graf.    A.  Brawnei,  PL  XII.  fig.  43.    Jamaica.    Shell  helii- 
,   ihaped,  often  Telrety,  callons  'beneath ;  columella  flattened,  Btnigbt ;  peris- 
toma ilit  in  front ;  .operc  sheil;,  Bemi-ovate,  with  a  tooth-liliB  process  adapted 
to  tbe  elit  in  the  periatome.    Diilr.  17  ap.    Cuba,  Jamaica  and  Haiti. 
StOAnoHA,  C.  B.  Adams. 

Elyk.  Stoa  pillared,  itoma,  month.    Tgpt,  S.  pisnm.  Ad, 

Shell  minnte,  f^obose-conic  or  depressed,  apirall;  striated ;  aperture 
semi-oral  i  peristome  continnons;  inner  margin  straight,  forming  auoall 
spiral  keel  round  the  nmbilicna ;  operc  shellj,  lamellar. 

Diilr.  19  sp.  Jamaica.  S.  ivecinam  (Electrioa,  Oraj)  baa  amaoth 
vhirii.    I.  Opon,  Foljtieaia. 

FAMILY  VII.    AcicwuDj;. 

SheU  elongated,  cjUndiical ;  operculum  thin,  auh-ajdraL 

Jamat  with  the  muzzle  rather  produced,  slender  and,  tranentedi  ej^ 
seaiite  on  tbe  upper  part  of  the  head,  bdiind  the  base  of  the  alender  t«ntaclei ; 
toot  oblong,  short,  pointed  behind. 
'  AcicuLA,  Hartmann. 

Type,  A:  fosca,  PL  XII.  fig.  41.    ifyn.  Acme  and  Acmaea,  Hirtm.* 

^elt  minute,  alender,  nearl;  imperibrate  ;  periatame  alightl;  thickened, 
margins  sub-paisUel,  joined  b;  a  thin  callus ;  operc.  hyaline. 

Ditir.  5  sp.  Brit.  Germany,  France;  Vanicoro  (on  leaves),  A.fiaea 
is  found  in  low,  marshy  situations,  at  the  roots  of  grssa ;  it  occurs  foasil  in 
the  Newer  Pleiocene  of  Essex  (J.  Brown), 

OlOHKLAHtA.  Pf^er. 
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ORDER  III.    Opistho-branchiata. 
SheU  radimentary  or  wanting.    Branchia  arborescent  or  &8cicalatedi 
not  oontained  in  a  special  cavity,  bat  more  or  less  eompletely  exposed  on  the 
back  and  sides,  towards  the  rear  {opitthen)  of  the  body.    Sexes  united. 

The  moUnacs  of  this  order  may  be  termed  sea-sings,  since  the  shell,  whAn 
it  exists,  is  nsnally  small  and  thin,  and  wholly  or  partially  concealed  by  ths 
animal.  When  alarmed  or  removed  from  their  native  element,  they  retract 
tfaeir  gills  and  tentacles,  and  present  such  a  questionable  shape  tiiat  the  in- 
eiperienced  natnralist  will  be  likely  enough  to  return  them,  with  tlie  refuse 
of  the  dredge,  into  the'  sea.  Their  internal  structure  presents  many  points 
of  interest ;  in  some  the  gizzard  is  armed  with  homy  spines,  or  large  shelly 
plates ;  in  others  the  stomach  is  extremely  complicated,  its  ramifications  and 
those  of  the  liver  being  prolonged  into  the  branches  of  the  respiratory  organ. 
The  tongue  is  always  armed,  but  the  number  and  arrangement  of  the  lingual 
teeth  is  exceedingly  variable,  even  in  the  same  tuaS^y ;  usually  the  dental 
membrane  is  broad,  and  short,  with  many  similar  teeth  in  each  row.  The 
alimentary  canal  terminates  more  in  the  rear  of  the  body  than  in  the  other 
univalve  shell-fish.*  The  gills  are  behind  the  heart,  and  the  auricle  behind 
the  ventricle;  conditions  which  characterize  the  embryonic  state  of  the 
mollusca  generally. 

Comparatively  little  is  known  of  the  geographical  distribution  of  these 
animals ;  they  have  been  found  wherever  the  requisite  search  has  been  made, 
and  are  probably  much  more  numerous  than  at  present  estimated.  The 
shell-bearing  genera  flouri^ed  in  the  period  when  the  secondary  strata  were 
deposited.  The  living  species  are  chiefly  animal-feeders,  paying  on  other 
shell-fish  and  on  zoophytes. 

SECTION  A.      TECTI-BIlANCHIATA.t 

Animal  usually  provided  with  a  shell,  both  in  the  larval  and  adult  state; 
branchise  covered  by  the  shell  or  mantle ;  sexes  united. 

FAMILY  I.      TORNATELLIDJE. 

SJiell  external,  solid,  spiral  or  convoluted,  sub -cylindrical ;  aperture  long 
and  narrow ;  columeUa  plaited ;  sometimes  operculated. 

Animal  with  a  flattened,  disk-like  head,  and  broad  obtuse  tentacles ;  foot 
ample,  famished  with  lateral  and  operculigerous  lobes. 

*  In  the  cuttle-fishes  and  pteropods  it  is  bent  upon  itself  ventrallf/,  in  the  sea- 
snails  dorsalltf,  terminating  in  Aront,  near  its  origin ;  the  vascular  system  partakes  of 
this  flexure,  and  the  gills  are  in  advance  of  the  heart.    (Huxleff.) 

f  Mono-pleuro-branchiata.  Bl.  Pomato-hranehia^  (Arom  poma,  a  lid).  Wiegm. 
The  oxdietTecU'hranchiata  of  Cuvier  included  only  the  family  Bullida;  it  is  here 
made  to  comprise  the  J»/ero-&rancAe«  also;  no  object  being  gained  by  the  multipli- 
cation of  descriptive  epithets,  " 
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lie  aliella  of  tkii  &mil;  are  Ghiiflf  erCmot,  nngug  from  Ui 
llie  ooil  •traU.  and  tttaining  their  greatot  deidopmeiit  in  the 
■ge.  TonuUtUa  ii  eueatially  ceUted  to  Bidla,  "bvi  jweseati  wmiB  man* 
blince  to  the  Pt/ramiiiHidm  in  its  pluted  and  openokted  aperture;  in 
Tbrnatina  Ote  udcUui,  or  apex,  ia  liniatral.  The  gpiril  etriie  whieli  orna- 
nmt  man;  of  the  apecia,  are  punctate,  aa  ia  the  Bidlida;  md  the  enter 
1^  ofteu  rcmailublj  thickened,  a>  in  Auricnla. 

ToBiiiTELLA,  Lamarck. 

3>jM.  T.  tomatilia,  PI,  XIV,  fig.  1 .  ^,  Actason,  Montf.  (not  Oken), 
Dadjlas  (aoUdnliu)  Schmn.    ?  Monoptf  gma  (elcgana)  Lea. 

Siell  eolid,  orate,  with  a  conical,  maQf-nliirl^  apiK ;  ipiraUf  groored  or 
panetale-Btriate ;  apertura  [oug,  narrow,  roonded  in  front ;  onto  Mp  tbatf ; 
ooliunella  wil^  a  atroHg,  tortnooa  fold  ;  opercnlum  homy,  elliptical,  lamellar, 

Aaiwud  irhite ;  head  truncated  and  alightlj  notched  in  front,  filmiahed 
poateriorlf  with  recumbent  tentacular  lohea,  and  amal!  eyca  behind  them, 
near  tbeir  inner  bates ;  foot  oUong,  lateral  lobei  eligbtl;  reflected  on  the 
■hdL    lingnal  teeth  13.13,  eimilar,  with  long  aimple  hooka. 


Fig.  105. 

IHdr.  16  ap.  U.  Stetea,  Brit.  Senegal,  Bed  Sea,  Fhilif^iDea,  Jqnn, 
Peru,    T.  toraatilia  inhabiti  deep  water,  ( — 60  fnu,    forbit). 

Foidl,  70  ap.    Triaa  —  liaa  — ,    N,  America,  Europe,  S,  India. 

Ssh-gmera,  CgUnAitrt  (UhwfcO  L;eett  C,  aeiitn;>,  Sbj.  PL  XIV. 
fig.  2.  (A.)  Shell  noooth,  alender,  snb.cylindrical,  apire  email,  qxatun  long 
and  narrow,  columella  rounded,  twisted,  and  directed  ali^t^  oatwtida, 
(B,)  Shell  OTsl,  spire  sunk,  vhirlg  with  acnCe  margina.    Bath  UoUta,  Brit. 

jtcleonina,  D'Orb.  ToruateUcc  "  without  eolumella  pUita,"  SO  sp, 
Carb. — Fortlaudian,  (inclnding  (^linJriUi). 

Jcteoaella,  B'Orb.  A,  Benaodana,  PI,  XIV,  fig.  8.  Shell  thi^oone- 
e  long  aiiil  he 
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* 

nmow^  rouAtted  and  siiioated  in  front ;  outer  lip  thickened  and  r^eeted ; 
ecenolated  inside,  columella  with  several  tooth-like  folds. 
To99l^  20  v^    Neocomian  — Chalk.    Brit.  France. 

RlNOICTJLA,  V.  p.  112,  PI,  V.  fig.  21. 

Globiconcha,  D'Orbigny. 

Type^  G.  rotnndata,  D'Orb.    lostU^  6  sp.    Chalk.    France. 
SheU  ventricose,  smooth,  aperture  crescent-shaped,  simple,  not  toothed 
or  thickened  on  the  colomellar  side. 

Vaeigbra,  D'Orbigny.    185a* 

T^ptf,  V.  Gnerangeri,  D'Orb.    FouU^  8  sp.    Neoe:— .    Chalk.  I^ance. 
^M  Hke  Ohiiconeha,  but  with  lateral  varices. 

Ttlostoma,  Sharp.    1849. 

I^,  T.  Torrabis,  Sh.    Efym,  Tula,  a  callosity,  stoma,  mouth. 

Shell  ventricose,  smooth  or  pnnctate-striate,  spire  moderate,  aperture 
0Tate4unate,  pointed  above,  rounded  iu  front ;  outer  lip  periodically  (once  or 
twice  in  a  whirl)  thickened  inside  and  expanded,  rising  slightly;  inner  lip 
callous,  spread- over  body- whirl. 

Distr.  4  sp.    L.  Cretaceous  rocks,  Portugal. 

?  Pteeodonta,  D'Orbigny. 

7J(P^,  P.  inliata,  D'Orb.    Fossil,  Ss^,    Chalk.    France. 

^11  oblong,  ventricose,  spire  elongated ;  aperture  oval,  lip  sHghtly  ex* 
panded,  notched  in  front,  and  with  a  tooth-like  ridge  internally,  remote  from 
the  margin. 

P  ToBXATiNA,  A.  Adams. 

ajptf,  T.  voluta.    PL  XIV.  fig.  5. 

Shell  cylindrical  or  fusiform,  spire  conspicuous,  apex  sinistral,  suture 
channelled,  columella  callous,  1-plaited. 

Jnimal  with  a  broad,  trigonal  head,  rounded  in  front ;  tentacular  bbes 
triangular,  with  eyes  at  their  outer  bases ;  foot  short,  truncated  in  front. 

Distr,  15  sp.  W.  Indies,  TJ.  States,  Medit.  Philippines,  China,  Australia. 
On  sandy  bottoms,  ranging  to  35  fins.  {Adams), 

Folvula,  Adams  (Bulla  acuminata,  Brug.)  is  a  small  convobited  shell,  with 
the  spire  coucealed,  and  the  columella  obsoletely  folded;  it  is  referred  to 
Oyliehna  by  Loveu,  to  Ovulum  by  Forbes.  Distr,  Brit  Medit.  FossiL 
Miocene — .    Suffolk. 

FAMILY  II.    BuLLiDiB. 

Shell  gbbular  or  cylindrical,  convoluted,  thin,  often  punctate-striated ; 

•  The  dates  of  M.  D'Orbigny's  genera,  given  in  the  Prodrome  de  Paloouiohgie^ 
mre  dates  of  invetUion  ;  the  names  were  not  published,  in  many  instances,  until  years 
afterwards. 
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aptie  aiuill  nr  concealed;  *partaTe  long,  rounded  tmd  rinntted  in  front;  lip 
ahup.    No  opercnlam. 

Ammo}  more  or  leu  inieating  the  dteO ;  head  a  flattened  dialc,*  witli 
teatacular  lobes,  oftai  nnited ;  ejea  immened  in  the  centre  of  the  dial,  or 
wuting ;  fbot  ohlong,  Cumiihed  with  a  posterior  lobe  (miia-podium),  and 
dde-lobei  {epipodia) ;  gill  single  on  Uie  right  ^de  of  the  baek,  edv<9^  by 
Qie  shell ;  mantle-mat^n  umple  or  expanded,  and  enveloping  the  shdl. 
Lingotd  dentition  verf  vuiont;  central  teeth  often  irantii^,  btenils  single 
or  Dnmeroua.    Gizzard  aimed  with  calctuioni  plates.    Seiea  united. 

He  BvlJida  are  aninul-teeden ;  they  are  said  to  nee  their  lateral  lobes 
for  swimmii^.  t^boai  lEO  recent  spedes .  have  been  described  ^J  ^-  ^ 
Adams  in  Soweiby's  Thtiatma  Conckgtionim.  FotiU  species  dale  fiom 
the  loner  Oolites ;  one  is  found  in  the  Aralo-Cas[Hin  formation. 

Bulla,  lanuielc.    Babble-shelL 

Tfpt,  B.  ampolla,  FL  XIY.  fig.  t.    5^.'Haminea  Oydatis)  Leach. 

Shell  oTtd,  Tentricoee,  coavoloted,  external  or  only  partially  inTcsted  by 
the  animd;  apei  perforated;  aperttire  longer  than  tiie  shell,  louoded  at 
each  end;  lip  sharp. 

Ammal  «itli  a  large  cephalic  disk,  truncated  in  front,  bilobed  behind,  the 
lobes  kmiaated  beneath ;  ejes  sub-central,  immersed  or  wsnting ;  lateral 
lobes  very  large,  reflected  on  the  sides  of  the  shell,  posterior  lobe  covering  the 
spire ;  foot  qoadnite ;  gizzard  furnished  with  3  chiton-lilce  plates ;  teeth.  P 

Bulla  nannun  {Atyi,  Montf.  Alie«lii,  Ehr.  Roiania,  Leach).  PL  XIV. 
%.  7 ;  has  the  eolitmelk  twisted,  and  the  spire  entirel;  coacealed. 

Datr.  GO  sp.  Id  all  temperate  and  tropical  seas,  especially  on  sandy 
bottoms,  ranging  from  low  water  to  25  or  3D  fms. 

Fount,  70  sp.    Ool.  — .    S.  America,  U.S.  Europe. 

Sub-genera  ?  Cryft-opthalata  (smaragdlnua)  Ehr.  Red  *Bk.  Shell 
scarcely  convolute,  fragile,  oval,  convex,  without  spire  or  columella.  AmmtU 
semi-cylindrical,  head  with  sbcrt  tenlacnlar  lobna,  eyes  small,  eonce«led  tmder 
the  lateral  margins  of  the  head,  mantle  and  lateral  lobes  enveloping  the  shell. 

Fhaneropiktclmjit,  A.  Adams.  (Xanttonella,  Gray)  B.  Intea,  Quoy,  Now 
Qninea.  Shell  oval,  convEi,  pointed  bebind,  calmneUa  mai^n  with  a  curved 
process.    Animal  long,  cylindrical,  head  with  short  tentacular  lobes,  ejtB  in 

••••■^fdi.li.lEltl 
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AnimiU  with  a  sqaarish,  disk-like  head,  eyes  sessile  in  the  centre ;  mantle  not 
investing;  a  posterior  lobe;  lateral  lobes  enveloping.  (P1.XIV.  fig.  8,  not  ?)• 

AcERA,  Miiller. 

T^fpe,  A.  bullata,  PI.  XIV.  fig.  9.     Etym.  Akeros,  hornless. 

Shell  thin,  flexible,  globosely-cylindrical,  spire  truncated,  whirls  chan' 
nelled ;  apertnre  long,  expanded  and  deeply  sinuated  in  front,  outer  margin 
disunited  at  the  suture ;  columella  open,  exposing  the  whirls. 

Animal  with  a  short  and  simple  head-lobe,  truncated  in  front  and  eyeless ; 
lateral  lobes  nearly  concealing  the  shell ;  Ungual  teeth  hooked  and  serrulate^ 
laterals  about  40,  narrow,  claw-shaped ;  gizzard  armed  with  homy  teeth. 

JHttr,  7  sp.     Greenland,  Brit.  Medit.  Zanzibar,  India,  New  Zealand. 

A.  bullata  is  found  amongst  weed,  in  1 — 13  fins,  water  {Forbes), 

Cylichna,  Loven. 

TypCy  C.  cyliudracea,  PI.  XIV.  fig.  10.     Syn.  Bullina,  Risso. 

Shell  strong,  cylindrical,  smooth  or  punctate-striate ;  spire  minute  or 
truncated;  aperture  narrow,  rounded  in  front;  columella  callous,  with  one 
plait. 

Animal  short  and  broad,  not  investing  the  shell ;  head  flattened,  truncated 
in  front,  with  sub-centrally  immersed  eyes,  tentacular  lobes  more  or  less 
united ;  foot  oblong,  posterior  and  lateral  lobes  not  much  developed ;  gizzard 
armed;  lingual  teeth  squarish,  recurved  and  serrated,  with  1  large  and  5  or 
6  small  hooked  laterals. 

Distr.  20  sp.     U.  States,  Greenland,  Brit.  Red  Sea,  Australia. 

Fossil.     Miocene  — .     Brit. 

Amphisphtra,  Loven. 

Tt/pe.  A.  pellucida,  Johnst.     {Amphi-sphyrat  double  hammer.) 

Syn.  Utriculus  (part)  Brown.     Rhizorus,  Montf.     Diaphana,  Brown. 

Shell  small,  thin,  ovate,  truncated,  spire  minute  papillary,  aperture  long. 

Animal  entirely  retractile  into  its  shell;  head  wide,  short,  with  lateral 
triangular  tentacles;  the  eyes  behind  them  minute,  immersed;  muzzle 
bi-lobed  in  front ;  foot  oblong,  truncated  in  front,  notched  behind ;  teeth 
1.1.1,  central  quadrate,  serrulate;  laterals  broad,  hooked. 

Distr.  5  sp.     U.  States,  Norway,  Brit.  Borneo,  Mexico. 

Aplustrum,  Schumacher. 

Typey  Bulla  aplustre,  PI.  XIV.  fig.  11.     Etym.  Aplusire,  a  ship's  flag. 

iSy«.  Bullina,  Fer.     Hydatina  (physis)  Schum.     Bullinula  (scabra)  Beck. 

Shell  oval,  ventricose,  highly  coloured ;  spire  wide,  depressed ;  aperture 
truncated  in  front ;  outer  lip  sharp. 

Animal,  with  a  very  large  foot,  extending  beyond  the  shell  all  round,  and 
capable  of  enveloping  it ;  a  posterior  lobe  reflected  on  the  spire ;  mantle  not 
investing ;  tentacular  lobes  large,  oval,  ear-shaped ;  labial  tentacles  four ;  eyea. 


184  HANUAL   OF  THE 

smaU,  bluk,  sesiile  st  the  inner  buss  of  the  tentadea ;  lingiud  teeth   (B. 
pifiu)  13.0.13, 8emt«d. 

Dittr.  10  sp.    U.  States,  W.  Indiea,  Mauritiiu,  Ceylon,  CMdb,  Australia. 

SCAFHANDEB,  Montfort. 

TJfw,  3.  l^narini,  PI.  XIV.  £g.  12.    Elpii.  Scapie  boat,  aner,  man. 

Shell  oblong,  conTolate^  spiraU;  striated;  aperture  much  expanded  in 
&ont;   spire  concealed;  BpidBrmie  thick ;  lingual  teelh  1.0.1.  crested. 

Animal  with  a  lai^e  oblong  head,  destitote  of  e;ea ;  foot  short  and 
broad ;  lateral  lobes  refleeted,  bat  not  enveloping  the  shell ;  giziard  of  two 
large  trigonsi  plates  and  a  small  narrow  trausverse  plate  (Gg.  IT). 

Diltr.  6  sp.    D.  States,  Norway,  Brit.  Medit.  on  sandy  ground ;  50  fma. 

Foatil,  B  sp.  Eocene  — .    Brit.  France. 


Mg.  IM.    BiUlaaaftrUk.* 
BuLLSA,  Lamarcli-t 

Type,  B.  aperts,  PI.  XIV.  fig.  13. 

Shell  internal,  white,  translucent,  oral,  slighll;  convoluted.  a[rire  rudi- 
menlaiy. 

Animal  pale,  slug-like ;  manUe  investing  the  shell ;  head  oblong  ;  eye- 
less ;  foot  broad ;  lateral  lobes  large,  bnt  not  enveloping  ;  tongwe  with  3  or 
4  series  of  sickle-shaped  unciW ;  gizzard  with  3  longitudinal  shelly  plates. 
Egg  capsules  ovate,  in  single  series  on  a  long  spiral  thread;  fry  with  a  ciliated 
head-veil  and  an  opercnlated,  spiral  shell,  {Lovin). 

Dittr.  10  sp.  W.  Indiea,  Greenland,  Norway,  Britain,  Medit.  Corea, 
Borneo.     Fomil,  Eocene  — .     France. 

Sa6-pe«m,  Chtlidonura,  A,  Adams,  (Himndella,  Gray)  B.  hirundinaria, 
Quoy,  Mauritius.  Shell  concealed;  out«r  lip  produced  posteriorly  into  a 
spar;  columellar  border  inflected.  Animal  with  enveloping  side  lobes; 
mantle  with  two  appendages  hahind,  like  the  lateral  processes  of  Sgalaea. 


GA8TEB0F0DA.  195 

lypfjD.  membraiiaeeimi.  Meek.    Medit. 

Ammai  oblong,  tnmcated  behind,  the  angles  pfrodnced  and  dilated  or 
fiHfonn ;  head  ovate-oblong,  retnse  in  front ;  &ide-lobes  expanded,  wing*like ; 
maatle  imnei^g  a  mdimentary,  membranons  shdL 

Gastbopteron,  Meckel. 

lype,  Q.  Meckelii,  BL  (Clio  amate,  Chiaje)  Medit. 

Ammal  shell-less,  oval,  with  side-lobes  developed  into  wing-like  expan- 
sions meeting  and  uniting  behind;  cephalic  disk  triangular,  obtuse  in  front, 
pointed  behii^d,  eyes  centrally  immersed;  lingual  teeth  5.1.5.;  mantle? 
branchial  plume  exposed  on  the  right  side ;  reproductive  orifice  in  front  of 
the  gill,  excretory  opening  behind  it.    Lon.  1,  lat.  2  inches. 


Sorntehu  Adansonii,  Bl.  is  described  as  semi-«ylindTioal,  with  sides  grooved, 
head  indistinct ;  shell  unguiform,  thin,  and  transparent. 

AUtu  {Peronii,  BI.)  Lesueor.    Head  with  2  small  tentacular  lobes;  body  con- 
tracted in  the  middle ;  foot  dilated  circularly,  and  fringed  at  the  margin. 

FAMILY  III.      APLTSIADiE. 

Shell  wanting,  or  mdimentary  and  covered  by  the  mantle,  oblong,  tri- 
gonal, or  slightly  convoluted. 

Animal  slug-like,  with  distinct  head,  tentacles  and  eyes;  foot  long, 
drawn  out  into  a  tail  behind ;  sides  with  extensive  lobes,  reflected  over  the 
back  and  shell ;  branchial  plume  concealed.     Sexes  united. 

Apltsia,  Gmelin.     Sea  Hare. 

TyT^e.  A.  depilans,  PI.  XIV.  fig.  14.   Syn,  Siphonotus  (geographicus)  Ad. 

Shell  oblong,  convex,  flexible  and  translucent,  with  a  posterior  slightly 
incurved  apex. 

Animal  oval,  with  a  long  neck  and  prominent  back ;  head  with  4  ten- 
tacles, dorsal  pair  ear -like  with  eyes  at  anterior  lateral  bases ;  mouth  probos- 
cidiform,  with  horny  jaws,  lingual  teeth  13.1.13,  hooked  and  serrated,  about 
30  rows ;  gizzard  armed  with  homy  spines ;  sides  with  ample  lobes  folding 
over  the  back,  atld  capable  of  being  used  for  swimming ;  gill  in  the  middle  of 
the  back,  covered  by  the  shell,  and  by  a  lobe  of  the  mantle  which  is  folded 
posteriorly  to  form  an  excretory  siphon. 

Distr,  40  sp.    W.  Indies,  Norway,  Brit.  Medit.  Mauritius,  China. 

The  Sea-hares  are  mixed  feeders,  living  chiefly  on  sea- weed,  but  also  de- 
vouring animal  substances ;  they  inhabit  the  laminarian  zone,  and  oviposit 
amongst  the  weed  in  spring,  at  which  time  they  are  frequently  gregarious 
{Forbes),  They  are  perfectly  harmless  animals  and  may  be  handled  with  im- 
punity. When  molested  they  discharge  a  violet  fluid  from  the  edge  of  the 
internal  surface  of  the  mantle,  which  does  not  injure  the  skin,  has  but  a 
faint  smell,  and  changes  to  wine-red  (fioodsir).    In  old  times  they  were 
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objecb  at  Ba{>eretitioiis  dread,  on  account  of  thdr  ^tesque  forms,  and  the 

imagiiui;  properties  of  theic  fluid,  trbick  was  held  to  be  poiioiiotis  and  to 

produce  indelible  ataioB.* 

Foail:  one  or  two  sheila  of  the  newest  Urtiar;  in  Sicil;  have  been  donbt- 

fuU;  referred  to  this  geDoi. 

Sab-gmta,  AeUHa  (dolabrifera)  Eai^.     Shtll  tnpezifonn.     Side-lobes 

closely  envelopil^  the  body,  learlDg  oiilj  a  amall  dorsal  respintory  opening, 

surbce  ornamented  with  filaments.    W.  Indies. 
DoLiBELU,  Lamarck. 
Type.  D.  Rumphii,  PI,  XIT.  fig.  IS.     £^.  Dolaie/la,  a  small  hatchet. 
Shell  hard,  calcariona,  trigonal,  with  a  curved  and  callous  apei. 
Animal  like  Apljaia,  with  gill  near  posterior  eitremity  of  the  body  and 

lateral  creats  closely  appressed,  leaving  only  a  narrow  opening  ;  ornamented 

with  branching  filaments. 

Diitr.  12  ap.  Medit.  Manritins,  Cajlon,  Society  Ida,  Sandwich  Ida. 

NoTABCHua,  Cnvier. 

Type.  N.  CnviBri,  Bl.    Elsm.  Itclot,  the  back,  areic*  vent. 

^».  Busiria  (griseus)  Risso,  PBuraatella  (Leachii)  Bt. 

Animal  shell-leu,  ornamented  with  Glamenla,  eometimes  dendritic,  foot 
narrow,  linear,  lateral  crests  united,  leaving  onl;  a  narrow  branchisl  slit ; 
gills  not  covered  by  an  opercular  mantle  lobe. 

Sistr.  i  sp.  Medit.  Bed  Sea. 

ICABUS,  Forbea,  1843, 

l^pe.  I.  Gravesii,  F.    Syn.  Lophocercm  (Sieboldtii)  Krohn,  1817. 

SMI  like  BuUiea ;  convoluted,  thin,  ovate,  covered  with  epidermis,  outer 
lip  separated  at  the  snture,  posterior  angle  inflected  and  ronnded. 

Animal  slender,  papillose  ;  tentacles  2,  ear-shaped ;  eyes  aeaule  on  sides 
of  head;  side-lobes  reflected  and  partly  covering  the  shell,  united  beliind ; 
tail  long  and  pointed, 

LoBiaEE,  Krohn. 

Type,  L.  Philippii,  PI.  XTV.  fig.  IB.    Sicily. 

Shell  oval,   transparent,  fieiible,'  alighlly  convolnted  ;    corered   with 
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FAMILY  IV.    Pleubobbanohida 
SheU  ]impet*like  or  concealed,  rarely  wanting ;  mantle  or  shell  covering 
tbe  back  of  the  animal ;  gill  lateral,  between  the  mantle-margin  and  foot ; 
food  Yegetable,  stomach  extremely  complicated. 

Pleurobbanchus,  CuTier. 

JSr.  P.  memhranacens,  PI.  XIY.  fig.  17.    Etjfm.  Pleura  side,  bronchia  gilL 

Syn,  Berthella  (plumula)  Bl.    Oscanios  (membr.)  Oray. 
^  SheU  internal,  large,  oblong,  flexible,  slightly  convex,  lamellar,  with  a 
posterior,  snbspiral  nucleus. 

Animal  oblong,  convex ;  mantle  covering  the  back  and  sides,  papillated, 
ccmtaining  spicnla;  foot  large,  separated  from  the  mantle  by  a  groove;  gill 
single,  free  at  the  end,  placed  on  the  right  side  between  the  mantle  and  foot; 
orifices  near  the  base  of  the  gill ;  head  with  2  grooved  tentacles,  eyes  at  their 
onter  bases ;  mouth  armed  with  homy  jaws  and  covered  by  a  broad  veil  with 
tentacular  lobes. 

Distr.  20  sp.    S.  America,  Norway,  Brit.  Medit.  Bed  Sea. 

StUf-genui  ?  Tlewrohranehaa  Meckel;  P.  Meckelii,  Leve,  Medit.  Syn. 
Plenrobranchidium  (maculatum),  Quoy,  S.  Australia.  Mantle-margin  very 
narrow,  not  concealing  the  gill ;  dorsal  tentacles  ear-like,  oral  veil  tentaculi- 
form. 

PosTEEOBRANCHiEA,  D'Orbiguy. 

Ty^e^  P.  maculata,  D'Orb.     Coast  of  Chile. 

Animal  shell-less ;  oval,  depressed,  covered  by  a  mantle  broader  than  the 
foot ;  foot  oblong,  bi-lobed  behind ;  branchial  plume  on  the  left  side,  pro- 
jecting posteriorly ;  reproductive  orifice  in  jQront  of  gill,  excretory  behind ; 
proboscis  covered  by  a  broad  bi-lobed  veil ;  no  dorsal  tentacles. 

BuNCiNA,  (Forbes)  Hancock. 

Type,  R.  Hancocki,  Porbes.     Syn.  ?  Pelta,  Quatr.  (not  Beck.) 
Animal  ToiDuie,  slug-like,  with  a  distinct  mantle;  eyes  sessile  on  the  front 
part  of  the  mantle ;  no  tentacles ;  gills  3,  slightly  plumose,  placed  with*  the 
vent  on  the  right  side,  at  the  hinder  part  of  the  back,  beneath  the  mantle ; 
gizzard  armed ;  reproductive  organs  on  the  right  side. 
Distr.  on  Conferva  near  high-water  mark,  Torbay. 

Umbbella,  Chemnitz.    Chinese-umbrella  shell. 

Type,  U.  umbellata,  PI.  XIV.  fig.  18.    Syn.  Acardo,  Lam.     Gastroplax,  Bl. 

Shell  limpet-like,  orbicular,  depressed,  marked  by  concentric  lines  of 
growth;  apex  sub-central,  oblique,  scarcely  raised;  margins  acute;  inner 
surface  with  a  central  coloured  and  striated  disk,  surrounded  by  a  continuous 
irregular  muscular  impression. 

Animal  with  a  vqry  large  tuberculated  foot,  deeply  notched  in  front ; 
mouth  small,  proboscidiform,  retractile  into  the  pedal  notch,  covered  by  a 
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■mall  lobed  veil;  dpmtl  Untacle*  ear-ibap.ed,  with  luge  plicated  cavitin  at 
their  htaea ;  ejea  imall,  aeaaile  b«tvren  tie  lentaclea ;  mantle  not  eiteadiiig 
beyond  the  ahell  i  gill  IbnpiDg  a  teiim  of  plnmea  beneath  the  shell  in  front 
and  on  the  right  aide;  reprodnetiTc  organ  in  &ant  of  the  doiyal  tentadea; 
eicretoiy  orifice  po«l«rioi,  tahnlar. 

DUlr.  3  Bp.  Ctnariea,  Medit.  India,  China,  Sandwich  Ids. 

FUtii  i  sp.    Eocene  — .    V.  Statca,  Sidtj. 
TiLODlNi,  Rafiuesque. 

Type,  T.  punctulata,  Eaf.  (=  citrina,  Joannig)  3  sp.Medit.  Norway. 

Sieil  limpet-like,  depreased,  apei  aub-ceutnij,  with  a  minute  spiral  nucleus. 

Animal  pblong,  fcx>t  truncated  In  front,  raider  painted  behind ;  donal 
iBntecles  ear-like,  witk  eyes  aeasileat  their  inner  bases;  oial  tentaclea  broad; 
branchial  plume  proje«tiug  poateriorl;  on  the  light  side. 

FAMILY  V.    Phtllidiad*. 

Animal  ehell'less,  covered  by  a  mantle,  braochiat  lamiiuE  ammged  in 
series  on  both  eidei  of  the  body,  between  the  foot  tuid  mantle.   Seiee  united. 
pHTLiroii,  Cnrier. 

Type,  P.  pnstulosa,  Cuv.    Etym.  Diminutive  of  Phytlort,  a  leaf. 

.^niBw/ oblong,  covered  with  a  eoriaceons  tnberculated  mantle;  dorsal 
tcDtacles  clavate,  retractile  iato  cavities  near  the  front  of  the  mantle ;  moath 
with  two  tentacles  ;  foot  broadly  oval ;  gills  forralng  a  series  of  lamina;  ei- 
tending  tlie  entire  lengUi  of  both  sides  ;  cicretorj  ohfioe  in  Uie  middle  line, 
near  the  posterior  end  of  the  back,  or  betneen  the  mantle  and  £x)t ;  repro- 
doctite  o^ans  on  the  right  side;  stomach  simple,  maubiHDona. 

DUlr.  i  sp.  Uedit.  Bed  Sea,  India. 

DiPHTU.n>u,  CoriCT. 

l^e,  D.  Brugmansii,  Cut.    8yn.  Plenropbvllidia,  ChinJe.    Lingnella,  Bl, 

Animal  oblong,  fleshy ;  mantle  ample ;  gills  limited  to  the  htoder  two- 
thirds  of  the  body ;  head  nith  minute  tentacles  and  a  lobe-like  veil ;  vent  at 
the  right  side,  behind  the  reproductive  orifices ;  lingnal  teeth  SO.1.30. 

Ditlr.  i  sp.    Norway,  Brit.  (Z>.  hneata,  Otl«)  Medit. 

SECTION    B.       NUDIBSAWCBH-TA. 
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tatisfoctory  acooim^  however,  has  been  published  of  any  except  the  European, 
and  especiaDy  the  British  species,  which  torm  the  subject  of  an  admirable 
moiiogn^  by  Messrs.  Alder  and  Hancock,  in  the  transactions  of  the  Bay 
Society.    Tiuey  require  to  be  watched  and  drawn  whilst  living  and  active, 
ainoe  after  immersion  in  ^irits  they  lose  both  their  form  and  colour.    In 
acHne  the  back  is  covered  with  a  cloak  or  mantle  (  P,)  which  contains  calcari- 
OU8  spicula  of  various  forms,  sometimes  so  abundant  as  to  form  a  hard  shield- 
like crust.*    The  dorsal  tentacles  and  gills  pass  through  holes  in  the  doek 
somewhat  like  the  "  key-hole  "  in  FiaiureUa,    In  others  there  is  no  trace  of 
a  mantle  whatever.    The  eyes  appear  as  minute  black  dots,  immersed  in  the 
ddn,  behind  the  tentacles  |  they  are  well  organized,  and  conspicuous  in  the 
young,  but  often  invisible  in  the  adult.    The  dorsal  tentacles  are  laminated, 
like  the  antennae  of  many  insects  (fig.  11,  p.  23) ;  they  are  never  used  as 
organs  of  touch,  and  are  supplied  with  nerves  from  the  olfactory  ganglia. 
The  nervous  centres  are  often  conspicuous  by  their  bright  orange  colour ;  they 
are  ooncen^xated  above  the  oesophagus ;  three  pairs  are  larger  than  the  rest, 
iheeereiroid  in  front,  the  branchial  behind,  and  the  jftedal  ganglia  at  the 
sides.    The  cerebroid  supplies  nerves  to  the  tentacles,  month,  and  lips. 

The  olfactory  ganglia  are  sessile  on  the  front  of  the  cerebroid  (in  Doris) 
or  situated  at  the  base  of  the  tentades  (in  Molit),  The  opHe  ganglia  are 
placed  on  the  posterior  border  of  the  cerebroid ;  the  auditory  capsules  are 
sessile  on  the  cerebroid,  immediately  behind  the  eyes,  they  contain  an  ag- 
glomeration of  minute  otolites  which  are  continually  osdllating.t  The  buc- 
cal ganglia  are  below  the  oesophagus,  united  to  the  cerebroid  by  commissures, 
forming  a  ring ;  anterior  to  this  a  small  ring  is  sometimes  formed  by  the 
union  of  the  5th  pair  of  nerves.  The  pedal  ganglia  (properly  infra-oesopha- 
geal)  are  united  laterally  to  the  cerebroid  and  rarely  meet  below,  but  are 
united  by  commissures  which  form  (together  with  those  of  the  branchial 
centres)  the  3rd  ring,  or  great  nervotis  collar.  The  branchial  ganglia  are 
united  behind  to  the  cerebroid,  and  sometimes  blend  with  them ;  they  supply 
the  skin  of  the  back,  the  rudimentary  mantle,  and  the  gills ;  beneath,  and 
sessile  on  their  front  border  is  the  single  visceral  ganglion.  Besides  this 
exctto-motory  system,  (which  includes  the  great  centres,  or  brain,  and  the 
nerves  of  sensation  and  voluntary  motion),  the  nudibranches  possess  a  sym- 
pathetic  system,  consisting  of  innumerable  minute  ganglia,  dotted  over  all 
the  viscera,  united  by  nerves  forming  plexuses,  and  connected  in  front  with 
the  buccal  and  branchial  centres.^: 

«  According  to  Mr.  Huxley,  the  "  cloak"  of  the  Dorids  is  not  the  equivalent  of 
the  mantle,  but  "  has  more  relation  to  the  epipodium" 

t  The  auditory  capsules  of  other  MoUasca  (excepting  the  Nucleobranches)  are 
attached  to  the  posterior  side  of  the  pedal  (sub-ossophageal)  ganglia. 

X  The  sympathetic  system  supplies  nerves  to  the  heart  and  other  organs  which  are 
independent  of  the  will,  and  not  ordinarily  susceptible  of  pain;  they  are  called  "or- 
ganic" nerves,  as  all  the  vegetative  functions  depend  on  them.    Its  existence  in  the 


MANUAL  or  THE  UOLLUBCA. 


The  digeatire  orgini  of  the  Nndibnn 


ficatioiu :  in  Dorii  and  Tritonia  the  liver  ii  compact  and  the  stomach  a  sim- 
ple membranoua  aac;  whilst  in  jfitfit  the  liver  is  disinle^crated,  imd  its 
caaala  so  large  thatthepioceaaof  digettioamnstbe  chieif  earried  on  in  them, 
and  thef  are  r^rded  as  ctEcsl  prolaD^tions  of  the  etomach ;  the  cceca 
extend  into  a  series  of  gill-lilce  procesiea,  arranged  upon  the  back  of  the  ani' 
mat,  whieh  aba  contain  part  or  the  nhole  of  tlie  true  liver;  the  gastric  rsmi- 
ficitionfl  vary  eiceedingly  in  amoanl  of  compleiity. 

The  Toscular  system  and  circulation  of  the  nudibranchiste  mollnsca  is  in- 
complete.  In  Sorii  veina  can  be  traced  onlf  in  the  lirer  and  skin;  the 
greater  part  of  the  blood  from  the  artCTicB  escapes  into  the  visceral  sinus 
and  into  a  net-noik  of  sinuses  in  the  skin,  frum  vhich  it  returns  to  the 
auricle  hf  two  lateral  veins,  without  having  cirenlated  through  the  gills. 
The  heart  ta  contained  in  a  pericardium  to  which  is  atlaclied  a  small  ventricle, 
tic  portal  heart,  for  impelling  blood  to  the  lirer  ;  the  hepstie  veins  mn  side 
by  side  with  the  arteriea  and  open  into  a  circular  vein,  surronading  the  vent, 
and  sapplyir^  Vbe  gills.  Only  hepatic  blood,  therefore,  circulates  through 
the  gills.  In  JEoHi  there  are  no  speciiil  g^s,  hnt  tlie  gastro-hepatic  papillic 
are  accompanied  by  veins  which  transmit  blood  to  the  auricle.  The  skin  acts 
as  an  aecesaoij  breathing-organ;  it  performs  the  function  entirely  in  the 
Elyiiada,  and  in  the  other  fomilies  when  by  accident  the  branehis  are  des- 
troyed. The  water  on  the  gills  is  renewed  by  ciliary  action.  The  fry  is 
provided  with  a  transparent,  nautiloid  shell,  closed  by  an  operculum,  and 
swims  with  a  lohed  head-veil  fringed  with  cilia,  lilie  the  young  of  most  other 
gasteropoda. — Rancoci  and  Eaileton,  Fhil.  Trans.  1852.  An.  Mat.  Hist. 
1843. 

FAMILY  VI.    BoBiBd^*     Sea-lemoni. 

Animal  oblong  \  gills  plnme-Uke,  placed  in  a  circle  on  the  middle  of  the 
baek;  tentacles  two i  eye-speeka  immersed,  behind  theteotacles,  not  always 
visible  in  the  adult;  lingnal  membrane  with  nsually  numerous  lateral  teeth, 
rachis  often  edentulous;  stomach  simple;  liver  compact;  sldn  strengthened 
with  spicula,  more  or  less  deSiuteiy  arranged. 
DoKis,  L. 

Etgm.  Dorii,  a  sea-nymph.     Ex.  D.  Johnstoni,  PL  XIII.  fig.  I, 
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cavities ;  gills  Burroonding  the  vent  on  the  posterior  part  of  the  back,  retrac- 
tile into  a  cavity ;  head  with  an  oral  veil,  sometimes  produced  into  labial 
tentacles;  mouth  with  a  lower  mandible,  consisting  of  two  homy  plates, 
united  near  the  front,  and  having  2  projecting  points ;  lingual  teeth  numer- 
ous, central  small,  laterals  similar,  hooked  and  sometimes  serrated  (24*68 
rows;  87-141  in  a  row;  nidamental  ribbon  rather  wide,  forming  a  spiral 
coil  of  few  volutions  (p.  50,  fig.  29.) 

Sub-genuSy  Oncidoria  (Bl.  P).  D.  bilameUata,  Johnst.  Back  elevated, 
tuberculose;  gills  non-retractile;  oral  tentacles  fused  into  a  veil;  buccal 
mass  with  a  gizzard-like  appendage ;  lingual  teeth  2  in  each  row.   (A.  and  H.) 

D.  scutigera  {VUliersia)  D'Orb.  Bochelle;  has  the  mantle  more  than 
usually  strengthened  with  calcarious  spicula. 

The  Dorids  vary  in  length  from  3  lines  to  more  than  8  inches ;  they 
feed  on  zoophytes  and  sponges,  and  are  most  plentiful  on  rocky  coasts,  near 
low-water,  but  range  as  low  as  25  fims.  They  occur  in  all  seas,  frx)m  Nor- 
way to  the  Pacific. 

GoNiODOBis,  Forbes. 

Etym,  Gottia,  an  angle.     Type,  6.  nodosa,  PI.  XIII.  fig.  2. 
Animal  oblong;  tentacles  clavate,  laminated,  non -retractile ;   mantle 
small,  simple,  exposing  the  head  and  foot.    Spawn  coiled  irregularly. 
IHstr.  Norway,  Brit.  (2  sp.)  Medit.  China.    Between  tide-marks. 

Triopa,  Johnston. 

J^pe,  T.  clavigera,  PI.  XIII.  fig,  8.    Syn.  Psiloceros,  Menke. 

Animal  oblong;  tentacles  clavate,  retractile  within  sheaths;  mantle 
margined  with  filaments ;  gills  few,  pinnate,  around  or  in  front  of  the  dorsal 
vent     (A.  and  H.)    Lingual  teeth  8.1.8,  or  8.0.8. 

Distr,  Norway,  Brit.    Low-water  —  20  fms. 

JSgieus,  Loven. 

T^pe,  A.  punctilucens,  PI.  XIII.  fig.  4.     Etym.  ?  Aix  {aigos)  a  goat. 

Animal  oblong  or  elongated,  covered  with  very  large  tubercles ;  no  dis- 
tinct mantle;  tentacles  linear,  retractile  within  prominent  lobed  sheaths; 
gills  dendritic,  placed  around  the  dorsal  vent.     (A.  and  H.)     Lingual  teeth 

17.0.17. 

Distr,  Norway,  Brit.  (2  sp.)  France.    Litoral  zone. 

Thecacera,  Fleming. 
Etym.  Thehe  a  sheath,  ceras  a  horn.     Type,  T.  pennigemm,  Mont. 
Animal  oblong,  smooth ;  tentacles  clavate,  laminated,  retractile  within 
sheaths ;  head  with  a  simple  frontal  veil ;  gills  pinnate,  placed  round  the 
dorsal  vent,  and  surrounded  by  a  row  of  tubercles.     (A.  and  H.) 
Distr,  Brit.  2  sp.     Lon.  \—\  inch.    Found  at  low-water. 

Pqlycera,  Cuvier. 

Etym.  Polycera,  many  horns.     Type,  P.  quadrilineata,  PI.  XIII.  fig.  5. 

K  3 
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jHimal  oblong  or  elongated ;  tenUclea  IsminDted,  noc-retraetile,  aheath- 
lesi ;  head-Teil  bordered  with  tabercles  or  tentBcultir  procewea  ;  gills  with  2 
or  more  lateral  appendagea.    (A.  and  H.) 

DuIt.  Norira7,  6  sp.  Brit.  Bed  S«a.  'Within  tide-marks  and  in  deep 
water  on  CDrsllinu.  The  apann  a  strap-sliaped,  and  coiled  on  atones,  in 
Jnly  and  Aopiat.  P,  ocellata  {Flocamophom,  Ruppell)  lias  Ho  eephalie 
teotaclea  branched. 

Id)>i.u,  Lenckart. 

Elgm.  Idalia,  Veuns,  from  Mt.  Idalium  in  Cjpms, 

Sga.  Euplocamus,  Pbil.     Peplidiom  (Madene)  Lowe. 

Ex.  1.  asperaa,  PI.  XIII.  fig,  6.     Coralline  zone. 

Animal  broadlj  oblong,  nearly  smooth,  tentacles  elavaCe  or  linear,  with 
Slaments  at  their  base ;  head  allghtl;  lobcd  at  the  sides ;  mantle  veiy  small, 
margined  with  Slameiits;  lingual  teeth  2.0.2. 

Bittr.  Norwaj,  Brit.  (4  ap,)  Medil.  Madeira. 
Ahcula,  Loven. 

Sgn.  Miranda,  A.  uid  H,     T^pe,  A-  crislaU,  Alder. 

Animal  slender,  elongated ;  mantle  entirely  adnate,  ornamented  with 
simple  filamenU;  tenlaclea  clavsle,  laminated;  with  filiform  appeadages  at 
their  base ;  labial  veil  produced  on  each  aide. 

Diilr.  Norwaj,  Brit.    Jam.  i  inch. 

CER4I0S0UA  (Gray),  A.  Adama. 

Kym.  Ceraloif,  horned,  joino,bodj.    T^gpe,  C.  coniigernm.  Ad. 

Animal  oblong,  narrow,  with  two  large  and  prominent  hom.lilie  pro- 
cessea  on  the  posterior  part  of  the  back,  behind  the  gills ;  gills  5,  bipinnalc  ; 
dorsal  tentacles  clavate,  laminated,  rising  from  rounded  tubercles,  non- 
retractile  ;  head  with  short  lateral  processes :  foot  narrow. 

Diitr.  Sooloo  sea.     (A.  Adams.) 

FAMILY  VII.    TBrroBTiDX. 
Ammal  with  laminated,  plamose,  or  papillose  gills,  arranged  along  the 
aides  of  the  hack;  tentacles  retractile  into  sheaths;  lingual  membrane  with 
I  central  aud  uumerous  lateral  teeth ;  orifices  on  the  right  side. 
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SCTLUBA,   L. 

l^pe,  S.  pelagica,  PL  XIII.  fig.  8.    JStym.  Scyllaea,  a  sea-nymph. 

Animal  elongated,  compressed;  foot  long,  narrow  and  channeUed, 
adapted  for  clasping  sea-weed ;  back  with  2  pairs  of  wing-like  lateral  lobes, 
bearing  small  tufted  branchiae  on  their  inner  surfaces;  tentacles  dorsal, 
slender,  with  lamellated  tips,  retractile  into  long  sheaths;  lingual  teeth 
24. 1 .24,  denticulated ;  gizzard  armed  with  homy,  knife-like  plates ;  orifices 
on  the  right  side. 

Distr.  Atlantic,  S.  Brit.  Medit.     On  floating  sea-weed. 

Nerea  (punctata)  Lesson,  New  Guinea;  10  lines  long,  with  ear-shaped 
tentacles,  and  3  pairs  of  dorsal  lobes. 

Tethts,  L. 

Utym.  Tethys,  the  sea  (personified.)     Syn,  Fimbria,  Bohadsch. 

Tk^e,  T.  fimbriata,  L.  PI.  XIII.  fig.  9. 

Animal  elliptical,  depressed;  head  covered  by  a  broadly  expanded,  fringed 
disk,  with  2  conical  tentacles,  retractile  into  foliaceous  sheaths ;  gills  slightly 
branched,  a  single  row  down  each  side  of  the  back ;  reproductive  orifices  be- 
hind first  gills,  vent  on  right  side,  behind  second  gill ;  stomach  simple. 

Bistr.  1  sp.  Medit.  Attains  a  foot  in  length,  and  feeds  on  other  mol- 
luscs and  crustaceans.     {Cuvier,) 

?  BoBNELLA  (Gray),  A.  Adams. 

Type,  A.  Adamsii,  Gray.    Lon,  4  inches. 

Animal  elongated;  dorsal  tentacles  retractile  into  branched  sheaths; 
head  with  stellate  processes ;  back  with  two  rows  of  cylindrical,  branched, 
gastric  processes,  to  which  small  dendritic  giUs  are  attached;'*'  foot  very 
narrow. 

Distr.  2  sp.     Straits  of  Sunda,  on  floating  weed ;  Borneo, 

?  Dendronotus,  A.  and  H.f 

Etym.  Bendron,  a  tree,  notos,  the  back. 

Type,  D.  arborescens,  PI.  XIII.  fig.  10. 

Animal  elongated ;  tentacles  laminated  ;  front  of  the  head  with  branched 
appendages ;  gills  arborescent,  in  single  series  down  each  side  of  the  back ; 
foot  narrow ;  lingual  teeth  10.1.10 ;  stomach  and  liver  ramified. 

Bistr,  Icy  sea ;  Norway,  Brit.  On  sea-weed  and  corallines ;  low-water 
— coralline  zone. 

?  DoTO,  Oken. 

Etym.  BotOy  a  sea-nymph.     Ex.  D.  coronata,  PI.  XIII.  fig.  11. 

♦  This  observation  deserves  further  enquiry. 

t  This  and  the  following  genera  are  placed  by  Alder  and  Hancock  in  the  family 
JEolidoe;  they  have  a  ramified  stomach,  but  their  external  (zoofo^tcaQ  characters 
agree  better  with  Trilonia  than  ^olis. 
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Animai  slender,  eloagated;  tentMlo  Udbu,  retisctile  into  tmmpet- 
sh&ped  ihrsthi ;  tbU  bduII,  limpta  ;  giUs  ovate,  nuricalcd,  in  DDgle  aeries 
down  each  side  of  the  back;  lingoal  neinhmie  ilender,  witli  ftbore  100 
rteortHl,  d«nticulBted  teeth,  in  nngle  uciea ;  foot  icrj  narrow. 

The  rtomaeh  ia  ramified,  and  the  lirer  ia  entirelj  cDnbunsd  in  the  donal 
prooesies,  which  fall  off  readily  when  the  sninul  ia  handled,  and  are  wnhi 

DiitT.  Norway,  Brit.    On  corallino  in  deep  water  —  50  ban. 
?  Melibiei,  Rang. 

l^/fe,  M.  rae«s,  Kang ;  on  floatiug  weed,  off  Che  Cape. 

Animal  elongated,  with  a  obttow,  channelled  foot  and  long  llender  tail ; 
i\im  of  the  back  with  fl  pairs  of  tuberoulated  lobea,  easilj  deddnana ;  tenta- 
cles cyUndricsl,  rrtractile  into  loi^  trampet-ahaiied  aheatha ;  head  covered  bj 
a  lobe-likc  veil ;  sciual  ori&c«g  behind  right  tentacle,  eioretoi;  behind  first 
gill  on  the  right  aide. 

i  LoMiHOTVS,  Teranj. 

Sx.  L.  marmoratos,  PI.  Xllt.  fig.  12.     ^/n.  Enmenia,  A.  and  H. 

Animal  elongated,  imooth ;  head  coretcd  with  a  veil ;  t«n(aclea  clavalc, 
laminated,  retracljle  into  sheatha ;  gills  filamentoae,  arranged  along  the  aides 
of  the  back,  on  the  nav;  margina  of  the  mantle;  foot  narrow,  witii  tenta- 
cular procesaea  in  front ;  itomaoh  ramified. 

Dittr.  Brit.  Medit.    On  coiaUinea. 

rAMIlT  vm.    Moanm. 

Jiumal  with  papilloae  giBa,  srrsnged  along  the  sides  of  the  baclc ;  ten- 

taclea  aheoth-leaa,  non-i«tr»ctik ;  lingual  leeth  0.1.0.;  ramiEcationa  of  the 

atamach  and  liver  extending  into  the  dorsal  papilhe ;  eicretorj  orifices  on  the 

ri^t  aide ;  skin  amooth,  without  spicula ;  no  diatinct  manOe. 

^OLia,  Cavier. 

Sifii.  Peiloceros,  Menke.     Enbranchna,  Forbes.     Amphorina,  Quateef. 

Ti/jie,  M.  papilloaa,  L.      Ei^.  .^lit,  daughter  of  Jtolos. 

Animal  ovate;  doraal  tentacles  smooth,  oval,  alender;  gilla  simple, 
Cjlindrical,  numcrone,  depressed  and  imbricated ;  month  with  a  homy  npper 
jaw,   conaieting   of  two  lateral  platea,   united  above  by  a  ligament;   fbot 
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J^e/igfipei,  Car.  T.  laeiimlata.  Body  linear;  tentadeB  miooth;  papille 
in  a  tinf^  row  <m  e^  side ;  spawn  Iddney-sliaped. 

Dtftfr.  Norway,  Brit.  (S3  sp.)  U.  States,  Medit.  S.  Atlantic,  Pacific. 
Found  amongst  rocks,  at  low- water ;  they  are  active  animals,  moving  their 
tentaeles  eontinnally,  and  extending  and  contracting  their  papHlse;  they 
swim  readily  at  the  surface,  inverted.  They  feed  chiefly  on  sertnlarian 
zoophytes,  and  if  kept  fasting  will  devour  each  other ;  when  irritated  they 
discharge  a  milky  fluid  from  their  papillee,  which  are  very  liahle  to  flail  oflu. 

Glaucus,  Forster. 

Mym.  Olaueus,  a  sea-deity.    Syn,  Laniogems,  Bl.    Pleuropos,  Raf. 

JSx.  G.  Atlanticus,  PI.  XIU.  fig.  14. 

Animal  elongated,  slender :  foot  linear,  channelled ;  tentacles  4,  conical ; 
jaws  homy ;  teeth  in  single  serie8>  arched  and  pectinated ;  gills  slender, 
cylindrical,  supported  on  8  pairs  of  lateral  lobes ;  stomach  giving  off  large 
coeca  to  the  tail  and  side  lobes ;  liver  contained  in  the  branchial  papilke ; 
sexual  orifice  beneath  first  dextral  gill,  vent  behind  second  gill ;  spawn  in  a 
dose  spiral  coil. 

Duir.  6  sp.  Atlantic,  Pacific.  Found  on  floating  lea-weed;  devours 
small  sea-jellies,  Porpita  and  Veletta.    (Bennet.) 

Fiona,  Alder  and  Hancock. 

Type,  F.  nobilis,  A.  and  H.    Syn,  Oithona,  A.  and  H.  (not.Baird). 

Animal  elongated ;  oral  and  dorsal  tentades  linear ;  mouth  armed  with 
homy  jaws ;  gills  papillary,  clothing  irregularly  a  sub-pallial  expansion  on 
the  sides  of  the  back,  each  with  a  membranous  fringe  running  down  its  inner 
side. 

Diitr.  Falmouth.    Under  stones  at  low-water.     (Dr.  Cocks.) 

Embletonia,  a.  and  H. 

Etym.  Dedicated  to  Dr.  Embleton,  of  Newcastle. 

S^n.  PterochHus,  A.  and  U.  ?  CloBlia  (formosa)  Loven. 

Type,  E.  pulchra,  PI.  XIII.  fig.  15. 

Animal  slender ;  tentacles  2,  simple ;  head  produced  into  a  fiat  lobe  on 
each  side ;  papillse  simple,  subcylindrical,  in  a  single  row  down  each  side  of 
the  back. 

Dutr.  Scotland  (2  sp.)     In  the  literal  and  laminarian  zones. 

Calliopaa  (bellula)  D'Orb.  Brest;  has  2  rows  of  papillae  down  each  side 
of  the  back ;  cephalic  lobes  subulate ;  vent  dextral.    Lon.  3  lines. 

PnocTONOTUs,  A.  and  H. 

Type,  P.  mucroniferus,  PL  XIII.  fig.  16.    Dublin,  shallow  water. 
i%».  Yenilia,  A.  and  H.    Zephrina,  Qnatref. 

Animal  oblong,  depressed,  pointed  behind;  dorsal  tentades  2,  linear, 
simple,  with  eyes  at  their  base,  behind ;  oral  tentacles  short ;  head  covered 
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bj  a  imall  Mmilunar  tgU  t  mouth  with  homy  jaw* ;  gilb  p^illoM,  on  ndges 
down  the  aidea  of  the  back,  and  roand  the  head  in  front ;  vent  doiwl. 
Antiopa,  a,  and  H. 

Z)jM,  A.  eplendida,  A.  and  H.    ^/h.  Janua,  Venn;. 

Jnmai  oTate-ablong,  pointed  behind  ;  donal  tenCaolea  lamellated,  united 
at  the  base  by  an  arched  creit ;  he^  with  a  bhibII  veil  and  two  labial  tenta- 
cles ;  gills  ovale,  plac^  along  the  lateral  ridges  of  the  back  aai  continuous 
above  the  bead ;  vent  central,  posterior,  seiual  orifice  at  the  right  side ;  lin- 
gual teeth  nomerouB.  F 

Dittr.  Brit.  Medit. 

Hbrh^a,  LoT^n, 

Jijw,  H.  bifida,  PI.  Xin.  fig.  17-     Norway,  Brit. 

Jnimal  elongated,  tentacles  folded  longitudinally ;  gills  numerous,  papil- 
lose, arranged  down  the  sides  of  the  back ;  seioal  orifice  below  right  tenta- 
cles; rent  dorsal,  or  sub-laCerHf,  anterior. 

Aldebu,  AUman. 

£^im.  Named  after  Joshua  Alder,  one  of  the  authors  of  the  Monograph 
on  the  Bridsh  Nndibrancluate  Mollusca. 

lype,  A.  modesla,  PI.  XUI.  Bg.  18.     Norway,  S.  Ireland  and  S.  Wales. 

Animal  obloi^,  without  tentacles ;  head  labed  at  the  sidesi  gills  papil- 
lose, arranged  down  the  sides  of  the  back  -,  vent  dorsal,  posterior. 

?  Stiliger  (omatus)  Ehienbei^ ;  Bed  Sea.    Vent  dorsal,  anterior. 

FAMILY  n.    Fbtllibboida. 

Animal  pelagie,  foot-less  {apodal),  compressed,  swimming  freely  with  a 
fin-like  tail ;  tentacles  S,  dorsal ;  no  branchiie ;  liugoal  teeth  in  a  single 
series ;  atomaeh  furnished  with,  elongated  cteca ;  orifices  on  the  right  side ; 

Philurhoe,  Peron  and  Lesoenr. 
Eiym.  PhglUm,  a  leaf,  rhoi,  the  wave.    .^r.  Eurydice,  Esch. 
Type,  P.  bucephata,  P^rcn,    Dittr.  B  sp.  Medit.  Molaccas,  Pacific. 
AraBtal  translncent,  fusiform,  with  a  lobed  tail ;  mnnle  round,  truncated ; 
jaws  homy;  lingual  teeth  3.0.3. ;   tentacles  long  and  slender,  with  short 
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right  eye;  female  orifice  in  the  middle  of  the  right  side;,  heart  with  an 
auricle  behind,  and  traces  of  an  arterial  and  venons  system,  eyes  sessile  on 
the  sides  of  the  head,  tentacles  simple  or  obsolete.* 

Elysia,  Risso. 

T^e,  E.  viridis,  PI.  XIII.  fig.  1 9.     Syn.  Acteeon,  Oken. 
Animal  elliptical,  depressed,  yrith  wing-like  lateral  expansions ;  tentacles 
simple,  with  sessile  eyes  behind  them ;  foot  narrow. 

Distr.  Brit.  Medit.  On  Zostera  and  sea-weed,  in  the  laminarian  zone. 
PlacO'branchus  (ocellatus,  Rang.)  Hasselt,  Java;  described  as  2  inches 
long,  with  four  small  tentacles ;  the  lateral  expansions  much  developed  and 
meeting  behind,  the  upper  surface  longitudinally  plaited,  and  forming,  when 
the  side-lobes  are  rolled  together,  a  sort  of  branchial  chamber. 

AcTEONiA,  .Quatrefages. 

Ex,  A.  corrugata,  PI.  XIII.  fig.  20.     British  channel. 
Animal  minute,  leach-like;  head  obtuse,  with  lateral  crests  proceeding 
from  two  short  conical  tentacles,  behind  which  are  the  eyes. 

Cenia,  Alder  and  Hancock. 

Type,  C.  Cocksii,  PI.  XIII.  fig.  21.    Etym,  Cenia,  Pahnouth. 
Syn,  ?  Pucola  (rubra)  (Quoy). 

Animal  limaciform,  back  elevated,  head  slightly  angulated,  bearing  two 
linear  dorsal  tentacles,  with  eyes  at  their  outer  bases  behind. 

Limapontia,  Johnston. 

Type,  L.  nigra,  PI.  XIII.  fig.  22.     Syn.  Chalidis,  Qu.  Pontolimax,  Cr. 

Animal  minute,  leach-like  ;  head  truncated  in  front,  with  arched  lateral 
ridges  on  which  are  the  eyes ;  foot  linear. 

Distr.  Norway,  England  and  France,  between  half-tide  and  high-water, 
feeding  on  Conferva,  in  the  spring  and  summer ;  spawn  in  small  pear-shaped 
masses,  each  with  50-150  eggs;  fry  with  a  transparent  nautiloid  shell,  closed 
by  an  operculum. 

ORDER  IV.      NUCLEOBRANCHIATA.   Bl.f 

The  present  order  consists  entirely  of  pelagic  animals,  which  swim  at 
the  8iu*face,  instead  of  creeping  on  the  bed  of  the  sea.     Their  rank  and  afB- 

*  Order  Dermi-branchiata,  Quatref.  {Pelli-branchiata,  A.  and  H.)  M.  Quatre- 
fages erroneously  described  the  Elysiadee  as  wanting  both  heart  and  blood  vessels, 
like  the  Ascidian  zoophytes ;  with  them  he  associated  the  family  ^olida,  which  he 
described  as  having  a  heart  and  arteries,  but  no  veins,  their  office  being  performed  by 
lacunae  of  the  areolar  tissue.  In  both  families  the  product  of  digestion  {chyle)  was 
supposed  to  be  aerated  in  the  gastric  ramifications,  by  the  direct  influence  of  the  sur- 
rounding water.  To  this  group,  which  has  been  since  abandoned,  he  applied  the 
name  Phlehenterata,  (phlebs,  a\ein,  entera,  the  intestines). 

-f  So  called  because  the  respiratory  and  digestive  organs  form  a  sort  of  nucleus  on 
the  posterior  part  of  the  back.    See  fig.  105,  s.b.,  and  PI.  XIV.  fig.  24. 
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nitiei  entitle  them  to  the  £nt  plus  in  the  eliM ;  but  their  ertremelj  iiber- 
nnt  form,  and  UDugual  mode  of  prognarion,  hare  canaed  ue  to  postpoDF 
their  de«criptioD  till  aileT  that  of  the  ordiDu;  tad  tjpioid  gatteropoda. 

Tliere  are  tno  bmihes  of  nneleobranehiate  molliuVa ;  the  finlat  and 
carinaritu,  with  large  hodies  and  small  or  no  shelli,  and  (he  Allatitiu, 
wliich  can  retire  into  th^  ehella  and  dose  them  with  an  operculum.  Both 
animal  and  aliell  are  tjmiaetrical,  or  neatl;  so ;  the  nucleus  of  the  ahell  ii 
minnte  and  deitrallj  spiral. 

The  Httdeobranehet  swim  rapidly  bj  Uia  vigorous  movemflnta  of  iheir 
fiu-like  tails,  or  by  a  bn-shaped  rentraJ  Gn ;  and  adhere  to  aea-weed  by  a 
small  sucker  placed  on  the  margin  of  the  latter.  Ur.  Huiley  has  ehown  thai 
these  ai^ans  represent  the  three  eaaential  parts  of  the  foot  in  the  most  highly 
developed  sea-snails.  The  meter  represents  the  central  part  of  the  foot,  or 
creeping  disk  {meao-podium]  of  the  snail  and  whelk ;  the  ventral  fin  is 
homologous  with  the  anterior  division  of  the  foot,  (pru^p odiiim}  which  is  very 
distinct  in  Xaftca  (p.  1S3),  and  in  Har^a  and  Olica;  but  is  only  marked  by 
a  groove  in  Paludina  and  DoHuM  (fig.  71.)  The  terminal  fin  {or  tail  of 
Carirtarui)  which  canics  the  operculum  of  Atlanta,  is  the  equivalent  of  the 
opercnligercns  lobe  {jseta-podiaiii)  of  the  ordinary  gaiteropoda,  such  as 
Strambua  (fig.  69). 

The  ahdomen,  or  visceral  mass,  is  small,  whilst  the  anterior  part  of  the 
body  (or  ctphato -thorax,  M.  Edw.)  is  enormooaly  developed.  The  proboscis 
ia  large  and  cylindrical,  and  the  tongue  armed  with  recurved  apioee.  The 
alimentary  canal  of  Firola  is  bent  up  at  a  right  angle  posteriorly  on  the 
dorsal  side;  in  Atlanta  'A  is  recurved,  and  ends  in  the  brancbial  cham- 
ber. The  heart  ia  proto-braschiata,  although  in  lirala  the  auricle  is  rather 
above  than  in  front  of  the  ventricle,  owing  to  the  small  amonnt  of  the  dorsal 
fieiure. 

The  nncleohranches,  and  eapecially  (hose  without  shells,  "affotd  the  most 
complete  ocular  demonstration  of  the  truth  of  Milne  Edw^^ds'  views  with 
regard  to  the  nature  of  the  circulation  in  the  mallaica.  Their  trousparency 
allows  the  blood- corpuscles  to  be  seen  floating  in  the  generu!  cavity  of  the 
body— between  the  viscera  and  the  outer  integument— and  drifting  back- 
wards to  the  heart ;  having  reached  the  wall  of  the  auricle  they  raaifl  their 
nay  through  its  meshes  as  they  best   can,    sometimes   gettin|t  entangled 
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wanting  in  others ;  in  FiroJoidea  they  are  only  indicated  hy  a  ciliated  snb- 
spiral  hand.  The  larvae  are  famished  with  a  shell,  and  with  ciliated  vela. 
(Gegenbanr.) 

The  nucleohranches  are  dioncious;  some  individaals  (of  Firola)  have  a 
leaf'like  appendage,  others  a  long  slender  egg-tube  depending  from  the 
ovidact,  and  regularly  annulated.*  The  larvee  are  furnished  with  a  shell, 
and  with  ciliated  vela.     (Gegeubaur.) 

The  nervous  system  is  remarkable  for  the  wide  separation  of  the  centres. 
The  buccal  ganglia  are  situated  considerably  in  front  of  the  cephalic,  and  the 
pedeU  ganglia  are  far  behind,  so  that  the  commissures  which  unite  them  are 
nearly  parallel  with  the  CBSophagus.  The  branchial  ganglia  are  at  the  pos- 
terior extremity  of  the  body,  as  in  the  bivalves.  The  eyes  are  hour-glass 
shaped,  and  very  perfectly  organized ;  the  auditory  vesicles  are  placed  behind, 
and  connected  with  the  cephalic  ganglia,  they  each  contain  a  round  otolite, 
which  sometimes  seems  to  oscillate.     {Huxley) 

FAMILY  I.    FiEOLiDiE. 

Animal  elongated,  cylindrical,  trajislucent,  furnished  with  a  ventral  fin, 
and  a  tail  fin  used  in  swimming ;  gills  exposed  on  the  posterior  part  of  the 
back,  or  covered  by  a  small  hyaline  shell.  Mouth  with  a  circular  lip  j  lingual 
membrane  with  few  rows  of  teeth;  central  teeth  transversely  elongated, 
with  3  recurved  cusps ;  laterals  3  on  each  side,  the  first  a  transverse  plate 
with  a  hooked  apex,  2  and  3  sickle-shaped.f 

Firola,  Peron  and  Lesueur.. 

Type,  F.  Coronata,  Forsk.     Medit.     Syn.  Pterotrachsea,  Forsk. 

Animal  fusiform,  elongated,  with  a  long,  slender,  proboscidiform  head; 
fin  narrowed  at  the  base,  furnished  with  a  small  sucker;  tail  elongated, 
keeled,  sometimes  pinnate ;  nucleus  prominent ;  branchial  processes  numerous, 
conical,  slender  ;  tentacles  4,  short  and  conical ;  eyes  black  and  distinct,  pro- 
tected by  a  rudimentary  eyelid ;  lingual  ribbon  oblong.  The  female  firola 
have  a  long  mouiliform  oviduct.  Anops  Feronii,  D'Orb,  described  and 
figured  as  having  no  head  (!)  was  probably  a  mutilated  Firola.  "  Such  speci- 
mens are  very  common,  and  seem  just  as  lively  as  the  rest."     (Huxley.) 

Distr.  8  sp.     Atlantic,  Medit.  Pacific. 

Sub-gejuiSy  Flroloides,  Lesueur.  {Cerophora yWOvh.)  F.  Desmarestii^ 
Les.  Body  cylindrical ;  head  tapering,  furnished  with  two  slender  tentacles ; 
nucleus  at  the  posterior  extremity  of  the  body,  with  or  without  small  bran- 
chial filaments;  egg-tube  regularly  annulated;  tail  fin  small  and  slender, 
ventral  fin  without  a  sucker,     Distr,  6  sp.    Atlantic. 

*  We  can  only  call  to  mind  one  other  example  of  a  segmented  organ  in  the  mol- 
lusca ;  viz.  the  penniform  styles  of  Teredo  bipalmulata.. 

t  The  genus  Sagitta,  Q.  and  Q.  sometimes  referred  to  this  family,  is  an  articulate 
animal.    (Huxley.) 
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Fig.  Hi.' 

EgBi,  Caritm,  a  keel  (or  keeled  vessel.) 

7)/pi.  C.  cjmliiaDi,  L.  fig.  lOB,  PI.  Xrv.  fig.  19. 

SAfll  hj'aline,  symmetrical,  limpeUshaped,  witb  B  posterior  sub-spiral 
apei  and  a  fimbriated  dorsal  keel;  nneleus  minate,  deitrallj  spiral. 

jlnimal  large,  translnceat,  graaolated;  liead  thick,  cylindrical;  liugual 
ribbon  triaagular,  teeth  increasing  rapidly  in  size,  from  tbe  front  backwards'} 
lentoelea  long  and  slender,  ejes  near  their  base :  ventral  fia  rounded,  broadly 
attached,  with  a  small  marginal  sucker ;  tail  la^,  laterally  compressed  ^ 
nncleua  pednocalat«d,  covered  by  tbe  shell,  gills  numerons,  pinnate,  project- 
ing &om  beneath  the  skelL 

Ditir.  6  sp.  Medit.  and  warmer  parta  of  the  AtlauHe  and  Indian 
Oceana.  They  feed  on  small  Acaiepha,  and  probably  on  the  pleropoda ;  Mr. 
Wilton  found  in  the  stomach  of  a  Carinam  tno  fragments  of  quartz  rock, 
weighing  together  nearly  S  gr. 

Foail,  1  ap.    Hioceue.  Tnrjn. 

CABOxipoDA,  D'Orbigny. 

£*.  C.  placenta,  PI.  XIV.  Eg.  20. 

Mym.   Cardia,  heart,  pom,  foot.     Syn.  Carinaroides,  Eyi  and  Sonleyflt 

Annaal  like  Carinaria.     Siitr.  5  sp.     Atlantic 

Shell  minute,  cartilaginouB ;  peristome  expanded  and  bi-lobed  in  frout, 
enveloping  the  spire  behind. 

FAMILY  II.    Atlantidju 


I 
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trally  spiral;  apertare  narrow,  deeply  notched  at  the  keel;  operctdum  ovate, 
pointed,  lamellar,  with  a  minute,  apical,  deztrally  spiral  noeleus. 

Animal  8-lobed ;  head  large,  sub-cylindrical ;  tentaeles  conical,  with  con- 
spicooiiB  fljes  behind  them ;  ventral  fin  flattened,  fim-ahaped,  fiimiahed  with  a 
small  fiinged  sucker ;  tail  pointed,  opercnUgerous. 

THtir,  15  sp.    Warmer  parts  of  the  Atlantic,  Canary  Ids. 

Sud'ffemts,  Oxygiyrus,  Benson.  Syn,  Ladas,  Cantraine ;  Helico-phlegma, 
D*Orb.  O.  Keraudrenii,  PI.  XHI.  figs.  24,  25.  SheU  milky,  narrowly  um- 
biHcated  on  both  sides ;  nucleus  not  visible ;  back  rounded,  keeled  only  near 
the  aperture;  body  whirl,  near  the  aperture,  and  keel  cartilaginous;  no  aper- 
tuial  alit ;  operculum  trigonal,  lamellar.    2  sp.    Atlantic.  Medit. 

The  AUanta  was  discovered  by  Lamanon,  who  supposed  it  to  be  the 
living  analogue  of  the  Ammonite.  The  operculum  of  Orygyrus  (PL  XIII. 
fig.  25)  is  singularly  like  the  Trigonellites  (p.  80) ;  that  of  Atlanta  (fi^.22) 
is  the  only  example  of  a  dextrdl  operculum  to  a  dextral  shell  (p.  102). 

PoBciLLiA,  LevSlle. 

Ex.  P.  Puaosi,  PL  XIV.  fig.  29. 

jSik^i/ discoidal,  many  whirled ;  whirls  keeled  or  coronated;  nucleus  spiral ; 
aperture  with  a  narrow  dorsal  slit. 

FoasU,  10  sp.    Devonian  —  Trias.    Brit.  Belgium 

Beix&bophok,  Monfort. 

Ex,  B.  bi-carinatus.  Lev.  PL  XTV.  tig.  27.    Syn,  Euphemus,  M*Coy. 

Shell  symmetrically  convoluted,  globular,  or  discoidal,  strong,  few- 
whirled;  whirls  often  sculptured;  dorsaUy  keeled;  aperture  sinuated  and 
deeply  notched  on  the  dorsal  side. 

Fossil,  70  sp.  L.  Silurian  —  Carb.  N.  America,  Europe,  Australia. 
The  name  Bueania  was  given  by  HaU  to  the  species  with  exposed  whirls . 
in  B.  expansus,  PL  XIY.  fig.  28,  the  aperture  of  the  adult  shell  is  much  ex- 
panded, and  the  dorsal  slit  filled  up.     {Salter.) 

Bellerophina,  D'Orb  (not  Forbes)  is  founded  on  the  Nautilus  minutus. 
Shy.  PL  XIV.  fig.  26,  a  small  globular  shell,  spirally  striated,  and  devoid 
of  septa.    It  is  found  in  the  gault  of  England  and  France. 

Cyktolites,  Conrad. 

Type,  C.  omatus,  PL  XIV.  fig.  80. 

Mym.  Kurtos,  curved,  lithos,  stone. 

Shell  thin,  symmetrical,  horn-shaped  or  discoidal,  with  whirls  moro  or 
less  separate,  keeled  and  sculptured. 

Fossil,  13  sp.    L.  Silurian  —  Carb,    N.  America,  Europe. 

?  Ecculiomphalus  (Bucklandi)  Portlock,  PL  XIV.  fig.  31.  L.  Silurian, 
Brit.  U.  States.  Shell  thin,  curved,  or  discoidal  with  few  widely  separate 
whirls,  slightly  unsymmetrical,  keeled. 


F  Ma.c[iUeea,  Lesucoi. 

Named  after  Wm.  Modore,  the  Gi-st  American  geoti^iet. 

SAfll  discoida),  few  nhirled,  longitudinallj  gioottd  at  the  back,  and  slightly 
rugose  with  lines  of  growth ;  dettral  aide  convei.  deepl;  and  narrowl; 
perforated;  left  Bide  flat,  exposing  the  inner  whirls ;  operculum  uDistrall; 
anb-Bpira],  solid,  with  two  internal  projections  (( I)  one  of  them  beneath  the 
nuclens,  very  thick  and  ragose, 

Fouil,  B  ep.     L.  Silurian.    N.  America;  Scotland  (Ayrshire,  M'Coy}. 

This  aingukr  shell  abonnda  in  the  "  Chazy  "  limestone  of  the  0.  States 
and  Canada ;  sections  of  it  may  he  eeen  even  in  the  pavement  of  New 
¥ork ;  but  »pecimeDs  are  very  difficult  to  obtain.  We  are  indebted  to 
W,  E.  Logan,  Esq.,  Geological  Sorveyor  of  Canada,  tor  the  opportnnity  of 
ciamining  a  lar^  aeries  of  silieificd  apecimena,  and  of  fignrirg  a  perfect  Bhell, 
with  its  operculum  in  sita.  It  has  more  the  aspect  of  a  bivalve,  such  as 
BejuUiiia  Lonidalii  (PI.  XVIII.  £g.  12)  than  of  a  spiral  univalve,  but  has 
no  liinge.  Many  of  the  specimens  are  overgrown  with  B  zoophyte,  generally 
on  the  eonvei  side  imly,  rarely  on  both  sides. 

The  Maclurea  has  been  described  as  tinitlral ;  but  its  operculum  is  that  of 
a  deitral  Bhell ;  so  that  the  spire  must  be  regarded  as  deeply  sunk  and  the 
nmbiliens  expanded,  as  in  certain  species  of  Ptajiorbis:  unless  it  is  a  case 
converBely  parallel  to  Atlanta,  in  which  both  shell  and  operculum  have  dei- 
tral nuclei.  The  afGnitieS  of  Machirea  can  only  be  determined  by  careful 
cianiination  and  comparison  with  allied,  but  leas  abnormal  forms,  associated 
with  it  in  the  oldest  fossiliferons  rocks;  its  relation  to  EaompAalm  (p.  145] 
is  not  supported  by  the  evidence  of  Mr.  Logan's  specimens. 

CLiSS  111.    PTEROPODA. 
This  little  group  consists  of  animals  whose  entire  life  is  paased  in  the 
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the  water  is  discoloured  for  leagues  {Scoreshj).  They  are  seen  swimming 
at  the  surface  in  the  heat  of  the  day,  as  well  as  in  the  cool  of  the  evening. 
Some  of  the  larger  kinds  have  prehensile  tentacles,  and  their  mouths  armed 
with  lingual  teeth,  so  that,  fragile  as  they  are,  they  probably  feed  upon  still 
smaller  and  feebler  creatures,  {e.g.  entomostraca).  In  high  latitudes  they 
are  the  principal  food  of  the  whale,  and  of  many  sea-birds.  Their  shells  are 
rarely  drifted  on  shore,  but  abound  in  the  fine  sediment  brought  up  by  ihe 
dredge  from  great  depths.  A  few  species  occur  in  the  tertiary  strata  of  Eng- 
land and  the  continent ;  in  the  older  rocks  they  are  unknown,  unless  some 
comparatively  gigantic  forms  {conularia  and  theca)  have  been  rightly  referred 
to  this  order. 

In  structure,  the  Pteropoda  are  most  nearly  related  to  the  marine  uni- 
valyes,  but  much  inferior  to  them.  Their  nervous  ganglia  are  concentrated 
into  s  mass  below  the  oesophagus ;  they  have  auditory  vesicles,  containing 
otolites ;  and  are  sensible  of  light  and  heat  and  probably  of  odours,  although 
at  most  they  possess  very  imperfect  eyes  and  tentacles.  The  true  foot  is 
small  or  obsolete ;  in  cleodora  it  is  combined  with  the  fins,  but  in  Clio  it  is 
sofficiently  distinct,  and  consists  of  two  elements ;  in  Spinalis  the  posterior 
portion  of  the  foot  supports  an  operculum.  The  fins  are  developed  from  the 
sides  of  the  mouth  or  neck,  and  are  the  equivalents  of  the  side-lappets 
(epipodiu)  of  the  sea-snails.  The  mouth  ol  Pneumodermon  is  furnished  with 
two  tentacles  supporting  miniature  suckers ;  these  organs  have  been  compared 
with  the  dorsal  arms  of  the  cuttle-fishes,  but  it  is  doubtful  whether  their 
nature  is  the  same.*  A  more  certain  point  of  resemblance  is  the  ventral 
flexure  of  the  alimentary  canal,  which  terminates  on  the  under  surface,  near 
the  right  side  of  the  neck.  The  pteropods  have  a  muscular  gizzard,  armed 
with  gastric  teeth ;  a  liver ;  a  pyloric  coecum  j  and  a  contractile  renal  organ 
opening  into  the  cavity  of  the  inantle.  The  heart  consists  of  an  auricle  and 
a  ventricle,  and  is  essentially  opistho -branchiate ^  although  sometimes  affected 
by  the  general  flexure  of  the  body.  The  venous  system  is  extremely  incom- 
plete. The  respiratory  organ,  which  is  little  more  than  a  ciliated  surface,  is 
either  situated  at  the  extremity  of  the  body  and  unprotected  by  a  mantle,  or 
included  in  a  branchial  chamber  with  an  opening  in  front.  The  shell,  when 
present,  is  symmetrical,  glassy,  and  translucent,  consisting  of  a  dorsal  and  a 
ventral  plate  united,  with  an  anterior  opening  for  the  head,  lateral  slits  for 
long  filiform  processes  of  the  mantle,  and  terminated  behind  in  one  or  three 
points ;  in  other  cases  it  is  conical,  or  spirally  coiled  and  closed  by  a  spiral 
operculum.  The  sexes  are  united,  and  the  orifices  situated  on  the  right  side 
of  the  neck.     According  to  Vogt,  the  embryo  Pteropod  has  deciduous  vela^ 

*  The  figures  of  Eydoux  and  Souleyet  represent  them  as  heing  supplied  with 
nerves  from  the  cephalic  ganglia ;  whereas  the  arms  of  the  cuttle-fish,  and  all  other 
parts  or  modifications  of  the  foot,  in  the  molluaca,  derive  their  nerves  from  the  pedal 
ganglia  (Huxley). 
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like  the  seft-ensile,   before  the  proper  loeomoliTe  orgima  are   developei 

From  this  it  iroold  appear  that  while  the  Ptnopoda  present  some  anilo- 
gical  reaemblsDces  to  the  Cephalopoda,  snd  pennsneDtl;  repreieni  the  larval 
Bt^  of  Die  sea-eiuals,  the;  are  developed  on  a  type  anffidentl;  pecaliar  1o 
entitle  them  (o  rank  aa  a  disliiict  groap ;  not  indeed  of  equal  value  with  the 
GaileropBda,  but  nith  one  of  ita  orders, 

Thie  gronp,  the  loneat  of  the  uaiTalye  or  Bncephaloos  orders,  makes  no 
approach  towards  the  bivalTes  or  aeephala.  Fonkabl  and  Lamarck  indeed 
compared  Egalaa  with  Tereirafula  ;  but  they  made  the  ventral  plate  of  one 
answer  to  the  dorsal  valve  of  the  other,  and  the  anterior  cephalic  orifiee  of 
tbc  pteropodoQB  shell,  correspond  with  the  poaterier,  by ssal  forammi  of  the 

SECTION  A.    Thbcosokata,  BL' 

Animal,  fomiBhcd  with  an  external  shell ;  head  iudiatinct :  foot  and  ten- 
tacles mdimentary,  combined  with  the  fins;  month  situated  in  a  cavity 
formed  by  the  union  of  the  locomotive  organa ;  respiratory  organ  contained 
within  a  mantle-eavity. 

FAMILY  I,    HlALBiD«. 

Shell  straight  or  cncved,  globular  or  needle-shaped,  lymmetrical. 

AnijxM  with  two  large  fins,  attached  by  a  columellar  muscle  passing  from 
the  apei  of  the  stcll  to  the  base  of  the  fine ;  liody  inclosed  in  a  mantle ;  gill 
represented  b;  a  transversely  plaited  and  ciliated  surfaee,  within  the  mantle 
cavity,  on  the  aenlral  side ;  lingual  teeth  (of  Hyaifa)  1.1.1,  each  with  a 
stroi^;  recurved  hook. 

HiAlea,  Lamarck. 

Btj/m.  Hyaleoa,  glassy.    Sgn.  Cavolina,  Gioeni  not  Bri^. 

Type,  H.  tridenUta,  fig.  107.    FI,  XIV.  t%.  33. 

Skett  globular,  translucent;  d<n^  plate  rather  flat,  produced  into  a 
hood;  iqwrture  contracted,  with  a  slit  on  each  ade;  posterior  eitremity  tri- 
dentate.  In  H.  trispinosa  (Diacria,  (iray)  the  lateral  stita  o;en  into  the 
cervical  aperture. 

Attimal,  nith  long  appflndagea  to  the      |-?=sz^ 
mantle,  passing  thrniigh  the  Interal  slits  o~ 
Ibe  shell;  tentacles  in  J  iatinet ;  finsanitrdby 
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• 


Cleodoba,  Peron  and  Lesneur. 

Syn.  CliO)  L.  (part)  not  Miiller.    Balantiam,  Leach  MS. 

J^e,  G.  pyramidata,  PI.  XIV.  fig.  33. 

S^ell  pyramidal,  3  sided,  striated  transversely ;  ventral  side  flat,  dorsal 
l^eeled;  aperture  simple,  triangular,  with  the  angles  produced ;  apex  acute. 

Animal  with  rudimentary  eyes ;  tentacles  obsolete ;  mantle-margin  with  a 
siphonal  (?)  proeeas ;  fins  ample,  united  ventrally  by  a  rounded  lobe  \  lingual 
teeth  1.1.1.  The  transverse  bars  of  the  gill,  the  heart,  and  other  organs  are 
visible  through  the  pellucid  shell.  In  C.  curvata  and  peUucida  {Pleuropui, 
Eacli.)  tlie  mantle  is  furnished  with  two  long  filaments  on  each  side. 

DUtr.  12  sp.    Atlantic,  Medit.  Indian  Ocean,  Pacific,  C.  Horn. 

Fossil,    Miocene  — .    Brit.     (C.  infundibulum,  Crag.) 

Sitb-genus.  Creseis,  Hang.  (Styliola,  Lesueur).  C.  aciculata,  H.  XIV. 
fig.  34.  Slender,  conical,  pointed,  straight  or  curved.  Fins  rather  narrow, 
truncate,  with  small  tentacles  projecting  from  their  dorsal  edges,  and  rudi- 
ments of  the  mesopodium  on  their  surface ;  mantle-margin  with  a  spiral 
process  on  the  left  side.  M.  Rang  states  that  he  has  seen  these  pteropods 
clustering  round  floating  seaweed.    Distr.  5  sp.  (like  Cleodora) 

CuviERiA,  Bang.* 

Dedicated  to  Baron  Cuvier.  Type,  C.  columnella.  Rang,  PL  XIV.  fig.  35. 

Shell  cylindrical,  transparent ;  aperture  simple,  transversely  ovate ;  apex 
aonte  in  the  young,  afterwards  partitioned  off,  and  usually  deciduous. 

Animal  with  simple  narrow  fins,  united  ventraUy  by  two  small  lobes ; 
lingual  teeth  1.1.1. 

Distr,  4  sp.  Atlantic,  India,  Australia. 

Fossil  1  sp.  (C.  Astesana,  Rang.)  Pliocene,  Turin. 

Sub-genus,  Vaginella,  Daud.  V.  depressa,  PI.  XIV.  fig.  36.  Shell  oblong, 
with  a  pointed  apex;  aperture  contracted,  transverse.  Fossil,  1  sp.  Miocene. 
Bordeaux,  Turin. 

Theca,  Morris.    1845. 

Type,  T.  lanceolata.    Sgn.  Creseis,  Forbes.f    Pugiunculus,  Barr. 
Shell  straight,  conical,  tapering  to  a  point,  back  flattened,  aperture 
trigonal.    Lon.  1-8  inches. 

Fossil,  6  sp.     Silurian.    N.  America,  Brit.,  New  South  Wales. 

Pteeotheca,  Salter. 

Type,  P.  transversa,  Portlock,  3  sp.  L.  Silurian ;  Ireland,  Wales,  Canada. 
Shell  bi-lobed,  transversely  oval,  with  a  dorsal  keel  projecting  slightly  at 
each  end  ;  ventral  plate  small  triangular. 

*  Under  the  name  of  "  tript^re,"  M.M.  Quoy  and  Gaimard  described  the  fragment 
of  a  pteropod,  since  ascertained  to  have  been  a  Cuvieria. 

t  Creseis  Sedffwicki,  Forbes,  is  an  orthoceras  with  very  thin  septa,  belonging  to  the 
same  group  with  {Conularia)  teres,  Sby.   TentaculUes,  Schl.  is  anellidous.  {Salter.) 
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P  CoNULABiA,  Miller. 

Elfm.  CbiEu^u«,B  little  cone.   7>pt,  C.  quadrianlcata,  fig.  1 

£W;  four-sided,  straight,  and  tapering,  the  angles  groored   I 
eide>  ithsted  tranaverselj,  apei  puiitioned  off. 

Fonil,   16   ip.      Silurian  —  Carb.     N.  America,   Europe 
Anstralii. 

Sab-gemit,    Coleoprion    (gracilis)    Sandbei^er;    Dcvowan, 
Otrman^.  Shell  round,  tapering,  sides  obliquely  striated,  si 
alteroBttng  along  the  dorsal  line. 

EuBTBiA,  Kong.  1827.-1- 

Etgm.  Ean/hia,  a  sea-nymph.  Fig.  los.* 

£*.  E.  Gaodiehaudi,  PL  XIV.  fig.  37.  (alter  Huilej.) 

Animal  globular ;  fios  narrow,  truncated  and  notched  at  the  ends,  united 
ventrally  bj  s  small  lobe  (metapodium) ;  mouth  with  two  elongated  ten. 
tsctel,  behind  which  are  miaute  CfC-peduncles  and  a  two-lobed  rudimentarj' 
foot  (metopodium) ;  body  inclosed  in  a  cartilaginous  inlegumeDt,  vrith  a 
cleft  in  front,  into  which  the  locomotive  oi^ns  can  be  retracted.  Lingual 
teeth  1.0,1. 

The  animal  has  no  proper  gill,  but  Mr.  Huxley  has  observed  two  ciliated 
circles  siuTDDiiding  the  body,  as  in  the  larva  of  Fneamodemioa. 

Diitr.  3  gp.     AUanOc,  Pacific. 

Sub-genm,  FsffcAe,  Hang.  P.  glohulosa,  PI.  XIV.  fig.  3S.  Mima! 
globular,  iriik  two  simple  oval  fins.    Diilr.  I  sp.    Off  Newfoundland. 

CiMBULiA,  Peron  and  Lelheiir. 

£lyi!t.  Diminutive  of  cymia,  a  boat. 

T-jye,  C.  proboscidea.  PL  XIV.  fig.  39.  (after  Adams). 

Shell  eartilagiaoui,  slipper.ehaped,  pointed  in  front,  truncated  posteriorly  ; 
aperture  elongated,  ventral. 

Animal  witt  large  rounded  fins  connected  ventrally  by  an  elongated 
lobe;  mouth  furnished  with  minute  tentactes;  Ungual  teeth  1,1.1;  stomach 
mogcular,  armed  with  two  sharp  plates. 

Diiif.  3  ap.     Atlantic,  Mriit.  India  Ocean. 

T[El)lHANNiA,  Chiaje. 


PTEBOPODA.  i^OT, 

FAMILY  11.    LtMAonriDJ:. 
'  iSElirtfmjniite,  Bpiial,  sometimes  operculate. 
^fMMo/ with  finis  attached  to  the  sides  of  the  month,  and  nnited  ventrally 
(y  gn.  operciiligerons  lohe ;  mantle-cavity  opening  dorsally ;  excretoiy  orifices 
on'thd  z^t  sidiB. 

Thc^  dudls  of  the  trne  limacinida  are  sinistral,  by  which  they  may  be 
known  from  the  fry  of  AilatUa^  Carinaria,  and  most  other  Gasteropods. 

'  ■  •  • 

LiUACiNA.  Cnvier. 

Etffm,  Limacina,  snail-like.    Syn.  Spiratdla,  Bl. 

jSr.  L.  antarctica  (drawn  by  Dr.  Joseph  Hooker),  PL  XIV.  fig.  41. 

SAell  snb-globose,  sinistrally  spiral,  nmbilioated;  whirls  tyransversel) 
striated ;  ttmbiliens  margined ;  no  operculum. 

Jmmal  with  expanded  fins,  notched  on  their  ventral  margins ;  operc.  lobe 
divided ;  lingual  teeth  1.1.1. 

IHttr^  2  ^.    Arctic  and  Antarctic  Seas ;  gregarious. 

SFIEIALI9,  Eydoux  and  Souleyet. 

Ex.  S.  bulimoides,  PI.  XIV.  fig.  42.      Syu.  Heterofusus,  Hem. 
Heliconoides,  D'Orb.    Peracle,  Forbes.    Scaea,  Ph. 

Shell  minute,  hyaline,  sinistrally  spiral,  globose  or  turrited,  smooth  or 
reticulated ;  operculum  thin,  glassy,  semilunar,  slightly  spiral,  with  a  central 
muscnlar  scar. 

Animal  with  narrow,  simple  fins,  united  by  a  simple,  transverse  operculi- 
gerous  lobe;'  mouth  central,  with  prominent  lips. 

DUtr,  12  sp.    Greenlaud  and  Norway  to  C.  Horn,  Indian  Ocean,  Pacif  e. 


?  Cheleteopis,  Forbes. 

Etym.  Chele,  a  claw,  tropis,  a  keel.     Syn,  Sinusigera,  D'Orb. 

Type,  C.  Huxleyi,  PI.  XIV.  fig.  43. 

Shell  dextrally  spiral,  imperforate,  double-keeled;  nucleus  sinistral; 
aperture  channelled  in  front ;  peristome  thickened,  refiected,  with  two  daw- 
like  lobes. 

Animal  pteropodous  ?  gregarious  in  the  open  sea. 

JHsir,  2  sp.    S.  America,  S.  E.  Australia. 


Another  minute  spiral  shell,  recently  dilcovered,  may  be  noticed  here : 

Macoilliy&atia.  Forbes. 

Named  after  its  discoverer,  the  Naturalist  to  H.  M.  S.  Rattlesnake. 

Type,  M.  pelagica,  PI.  XIV.  fig.  44, 

Shell  minute,  dextrally  spiral,  globular,  imperforate,  thin,  homy,  trans- 
lucent; spire  obtuse;  aperture  oblong,  entire;  peristome  thin,  incomplete, 
operc.  thin  horny,  concentric,  nucleus  sub-external. 


SOS  MANUAL  OF  TRl   MOLLDBCA. 

Animal  witli  4  long  ttulaelei,  mantlB  witk  a  dphoai]  proccM ;  foot  ei- 
panded,  [mncaled  in  front,  fnnuBlied  with  ■  float  ifler  tike  manim  of 
lamMiia ;  lingual  dcntitioa  ckHelf  resembling  /^ttpia. 

DiitT.  3  sp.  llUen  in  the  towing-uet  off  C.  BjroD,  E.  eoast  Australia,  IS 
mile>  &om  eliore;  floating,  and  appareDtlj  gi'egaiioDi.  (J.  Hai^inivny.) 
Uindoro.    (Adama.) 

SECnOX  B.    Gthnomixita,  BL 

Anmal  naked,  without  mantle  m-  shell ;  head  diatJoct ;  Gna  atUched  to 
the  aides  of  the  neck ;  gill  indistinet. 

^  FAMILY  ni.    GuiDX. 

Bod;  fiisKonn;  head  with  lentaclea  often  supporting  suekera;  foot  small, 

bnt  distinct,  consisting  of  a  central  and  posterior  lobe ;  heart  opulio-irait- 

ckuUe;  eicretoiy  orifices  diatont,  on  the  right  side ;  lingual  teeth  {in  Clio) 

12.1.13,  central  vide,  denticulated,  undni  steinglf  hooked  and  recorved. 

Cuo  (L.)*    MiiUer. 

Eiym.  Clio,  aseainymph.    SgK.  Clione,  Pallas. 

Type,  C.  borealis,  PI.  XfT.  fig.  15.     (C.  caudaU,  L.  part.) 

Kfiufwith  2  Bje  tubercles  and  3  simple  tentociilH;  moath  with  lateral 
lobes,  each  supporting  S  conical  retractile  processes,  furnished  with  numeroiu 
microscopic  snekera ;  fins  orate ;  foot  lobed.  In  swimming,  the  Clio  brings 
he  ends  of  its  Gna  almost  in  contiKt,  Grf  t  aboiB  and  then  bdon.   {Scerabg.) 

DUlr.  4  sp.    Arctic  and  Antarctic  Seas,  Norwa;,  India. 

Sah-genul  ?  diodUa  (fusiformig),  Qnoy  and  Gaimaid.     Head  supported 
on  a  narrow  neck  ;  tentacles  indistinct.    3  sp.    Cape,  Amboina. 
Pneuhodeekoh,  Cavier. 

Stsm.  Pneumon ,  long  (or  gill),  derma,  slou. 

Tspe,    P.  yiolaccum.  Pi.  XIV.  fig.  46. 

Bsdy  fusiform ;  head  fomisliEd  with  ocular  tentacles ;  lingual  teeth 
1.0,4 ;  mouth  covered  by  a  large  kood  supporting  two  small,  simple,  and  two 
large  acetabuli&rous  tentacles,  suckers  numerous,  pedicillate,  neck  rather 
confractcd ;  fins  rounded  \  foot  oral,  with,  a  pointed  posterior  lobe ;  eicretor; 
orifice  situated  near  \ht  posterior  ertremity  of  the  bodj,  which  has  small 
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Ll  the  fry  of  PHmmodemonthe  end  of  the  body  is  encircled  with  ciliated 
iMiids.    (Muller.) 

Dutr.  4i  sp.    Atlantic,  India,  Pacific  Ocean. 

Sub-genut  ?  SpongiobrancJuBa,  D'Orbigny.  S.  Australis,  H.  XIV,  fig.  47. 
Gill  (?)  forming  a  spongy  ring  at  the  end  of  the  body ;  tentacles  each  with 
6  rather  krge  snckers.  Distr,  2  sp.  S.  Atlantic  (Fry  of  Fneumodermon  ?). 
Triehoejfclus,  Esehscholtz,  T.  Dnmerilii,  PL  XIV.  fig.  48.  Animal  without 
acetaboliferoos  tentacles  ?  mouth  proboscidiform;  front  of  the  head  snrroonded 
with  a  drde  of  dlia,  and  two  others  round  the  body. 

?  PELA.aiA,  Quoy  and  Gaimard. 

Etym,  Pelagia,  the  deep  sea :    (not  =  Pelagia,  Peron  and  Les.) 
ISfpe,  P.  alba,  PI.  XIV.  fig.  49.    Amboina. 

Animal  fusiform,  truncated  in  front,  rough ;  neck  slightly  contracted ; 
fins  small,  fan-shaped. 

CrHODOciA,  D*Orbigny. 

Etym.  Kumodoke,  a  Nereid.     Type,  C.  diaphana,  PL  XIV.  fig.  50. 

Animal  fusiform,  truncated  in  front,  pointed  behind ;  neck  slightly  con- 
tracted ;  fins  2  on  each  side,  first  pair  large  and  rounded,  lower  pair  ligulate ; 
foot  elongated ;  mouth  proboscidiform.    Distr,  1  sp.    Atlantic. 


CLASS  IV.    BRACHIOPODA,  Cuvier,  1805, 
(=  Order  Pallio-branchiataj  Blainville,  Prodr.  1814.) 

The  Brachiopoda  arc  bivalve  shell-fish  which  differ  from  the  ordinary 
mussels,  cockles,  &c.  in  being  always  equal-sided^  and  never  quite  equivalve. 
Their  forms  are  symmetrical,  and  so  commonly  resemble  antique  lamps, 
that  they  were  called  lampades,  or  "  lamp-shells,*'  by  the  old  naturalists 
(Meuschen,  1787,  Humphreys,  1797) ;  the  hole  which  in  a  lamp  admits 
the  w^ick,  serves  in  the  lampshell  for  the  passage  of  the  pedicle  by  which 
it  is  attached  to  submarine  objects.* 

The  valves  of  the  Brachiopoda  are  respectively  dorsal  and  ventral ;  the 
ventral  valve  is  usually  largest,  and  has  a  prominent  beak,  by  which  it  is 
attached,  or  through  which  the  organ  of  adhesion  passes.  The  dorsal,  or 
smaller  valve,  is  always  free  and  imperforate.  The  valves  are  articulated  by 
two  curved  teeth,  developed  from  the  margin  of  the  ventral  valve,  and  re- 
ceived by  sockets  in  the  other ;  this  hinge  is  so  complete  that  the  valves 
cannot  be  separated  without  injury.f    A  few,  abnormal  genera,  have  no 

*  The  principal  modifications  of  external  form  presented  by  these  shells,  are  given 
in  plate  1 5 ;  the  internal  structure  of  each  genus  is  illustrated  in  the  woodcuts,  which 
are  the  same  with  those  in  Mr.  Davidson's  Introduction,  and  in  the  British  Museum 
Catalogue.    They  are  from  original  studies  by  the  author,  unless  otherwise  stated. 

t  The  largest  recent  Terebratula  cannot  be  opened  more  than  ^  of  an  inch,  except 
by  applying  force. 

L  2 


210  UANU&L  OF  THE  UOLLUSGA. 

hiDge;  in  a^rau uiilZ)Mniia the  loirer  valve  ia  fl*t,  the  npper  like  a  limpet; 
the  TslveB  of  Ungiila  ue  nearly  equ&l,  uid  lutve  been  compired  to  b  dock's 
bill.     (Peliver). 


The  TBlreB  are  both  opened  and  closed  b;  moseles ;  those  wMch  open 
thfi  shell  {cta-disala)  originate  on  each  aide  the  centre  of  the  ventral  valve, 
and  conveige  towards  the  hinge-ma^in  of  the  free  valve,  behind  the  dental 
iQckets,  where  there  ia  nanallj  a  prominent  cardinal  pToeea.\  The  teeth 
form  the  fulcrum  on  which  tke  dorsal  valve  tnrna.  The  adductor  mnscles 
are  foui  in  number,  and  qnite  distinct  in  Crania  and  Diieisa ;  in  JUnffula 
the  posterior  pair  are  combined,  and  in  Terebralula  the  four  mnscles  aie 
separate  at  their  dorsal  terminations,  bat  united  at  tbeir  insertioa  in  t^ 
centre  of  the  larger  valve.  The  pedicle  is  filed  bj  a  pair  of  mnscles  (each 
donbl; -attached)  to  the  dorsal  hinge-plate,  and  by  another  pair  to  the  ventral 
valve,  ontside  the  cardinal  muacles.J  In  the  hinge-less  genera  the  contrac- 
tion of  the  cardinal  muscles  must  tend  to  slide  the  free  valve  (nrwards,  and 
in  Criz:ii,im)i  Dw-i'i,:  thi;:n:  muscles  urt  a(lai.'hL'd  (u  u  |jromi(init  vratnJ 
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prooeBS,  wMdi  rmden  them  less  obliqne ;  the  upper  ?alve  is  restored  to  its 
phoe  hj  two  piirs  of  retrador  sliding-nrasdles,  which  are  perhaps  the  equi- 
valents of  the  dorsal  pedicle  muscles  of  Terehratula,*  The  muscles  are 
remarkalilx  listening  and  tendinous,  except  at  their  expanded  ends,  which 
are  soft  and  fleshy ;  their  impressions  are  often  deep;  and  always  character- 
istic; hat  difficult  of  interpretation  from  their  complexity,  their  change  of 
pontion,  and  the  occasional  suppression  of  some  and  comHnation  of  other8.t 
On  separating  the  values  of  a  recent  Terebratula,  the  digestiye  organs 
and  mnsdes  are  seen  to  occupy  only  a  very  small  space  near  the  beak  of 
the  shell,  partitioned  off  from  the  general  cavity  by  a  strong  membrane,  in 
the  cento  of  which  is  placed  the  animal's  mouth.  The  large  cavity  is  occu- 
pied by  the  frii^^  arms,  which  have  been  already  alluded  to  (page  8)  as  the 
diaracieristic  organs  of  the  class.  Their  nature  will  be  better  understood  by 
oomparing  them  with  the  lips  and  labial  tentacles  of  the  ordinary  bivalves 
(pp.  24,  27,  flg.  171,  P'P') ;  they  are  in  fact  lateral  prolongations  of  the  lips 
tnpported  on  muscular  stalks,  and  are  so  long  as  to  reqnhre  being  folded  or 
4JoUed  np.  In  Bhjfnehonella  and  Lingula  the  arms  are  spiral  and  separate ; 
in  Ter^aiula  and  Discma  they  are  only  spiral  at  the  tips,  and  are  united 
together  by  a  membrane,  so  as  to  form  a  lobed  disk.  It  has  been*  conjec- 
tored  that  the  living  animals  have  the  power  of  protruding  their  arms  in 
■search  of  food ;  but  this  supposition  is  rendered  less  probable  by  the  hci 
that  in  many  genera  they  are  supported  by  a  brittle  skeleton  of  shell.  The 
internal  skeleton  consists  of  two  spiral  processes  in  the  Spiriferida  (fig.  132), 
whilst  in  Terebraiula  and  Thecidium  it  takes  the  form  of  a  loop,  which  sup- 
ports the  brachial  membrane,  but  does  not  strictly  follow  the  course  of  the 
arms.  The  mode  in  which  the  arms  are  folded  is  highly  characteristic  of  the 
genera  of  Brachiopoda ;  the  extent  to  which  they  are  supported  by  a  calca- 
rious  skeleton  is  of  less  importance,  and  liable  to  be  modified  by  age.  That 
margin  of  the  oral  arms  which  answers  to  the  lower  lip  of  an  ordinary 
bivalve,  is  fringed  with  long  filaments  {cirriX),  as  may  be  seen  even  in  dry 
specimens  of  recent  TerebratHla.  In  some  fossil  examples  the  cirri  them- 
selves were  supported  by  slender  processes  of  shell ;  $  they  cannot  therefore 
be  vibratile  organs,  but  are  probably  themselves  covered  with  microscopic 
ciiia,  like  the  oral  tentacles  of  the  ascidian  polypes  {cilio-brachiata  of  Farre). 
The  anterior  lip  and  inner  margin  of  the  oral  arms  is  plain,  and  forms  a 

*  In  DvBcina  one  pair  of  the  retractor  muscles  seems  to  be  actually  inserted  in  the 
pedicle.  Mr.  Hancock  compares  the  pedicle  muscles  with  the  retractort  of  the 
Bryozoa ;  he  objects  to  the  hypothesis  of  the  sliding  movement  of  the  valves. 

t  Prof.  King  has  shown  that  the  compound  nature  of  a  muscular  impression  is 
often  indicated  by  the  mode  in  which  the  vascular  markings  proceed  from  it  (as  in 
figs.  HO,  145.) 

t  Called  cilia  at  p.  8,  but  this  term  should  be  restricted  to  the  microscopic  organs 
which  clothe  the  cirri. 

)  Spiriferarostrata  and  Terehratula  peetunculoidett  in  the  British  Museum. 
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urrow  gutter  along  which  the  partJelea  eolkoted  bf  the  eiliaiy  emreBti  mij 
be  eonTeyed  to  the  month.  The  object  of  ths  foldiiig  of  the  Brmi  ti  obvi- 
onil;  (o  give  increased  aorfoee  Kir  t^e  di<po«i(Joii  of  Uie  eirri. 

The  month  oonductB  bjr  a  nmow  resc^h^Bi  to  a  nmple  itomuli,  iriud 
ia  NirroDDded  b;  the  large  and  gnnnlsted  liver ;  the  inlealiae  of  Zimffulti  n 
nOeotEd  domll;,  sMghtlf  conrokted,  nnd  t«niun*t«a  between  the  mutle 
lobee  on  the  riffil  tide  (fig.  )6B).  In  Oriiada  it  i>  niflected  Tcntnllj,  lad 
pMeea  •(night  to  the  right,  endii^  aa  in  Liitgnic,  In  Tereiratula,  Bigucio- 
nella,  and  probably  tH  the  nonmtl  Brachiopoda,  the  inWtiiM  ia  ainiple  and 
leflaoted  rentreUf ,  paanng  throagh  a  ootch  or  foramen  in  the  hinge-plate, 
and  ending  behind  the  ventral  iniertion  of  the  adductor  nmscle  (Gg.  109,  t.)* 
The  interior  of  the  Talvee  is  lined  by  the  two  lobes  of  ^  mantis,  whidi 
are  often  fringed  with  fine  Imni;  bristles  {lettt) :  these  are  qiute  straight, 
brittle,  and  deeply  implanted  between  the  laminn  o!  the  mantle ;  they  sarre 
to  guard  the  opening  of  the  TalTcs.  He  raantle-lobea  of  the  Brachtojioda 
are  not  only  ui^ans  by  whiidi  the  shell  is  formed,  they  are  also  provided  with 
large  veins  by  which  lespiration  is  effected ;  in  the  Tereiratulida  there  are 
two  great  venous  tmnks  in  the  dorsal  mantle-lobe,  four  in  the  ventrst ;  in 
SAj/neA(mella  and  Di^dna  the  lobes  are  umilar,  and  the  Ortliida  have  foar 
large  veins  in  the  dorsal  lobe  and  only  two  in  the  ventral.  Tlte  first  indica- 
tion of  a  BpecisT  brefithiiig  orgnn  is  [resented  biy  Linguia,  m  whidi  the  veins 
develope  parallel  rows  of  small  vascnlar  processee.  {Omner)  The  veins 
open  into  the  visceral  cavity.f  which  is  ileelf  a  great  vascular  Binoi.  Tlieie 
are  two  organs  which  Prof.  Owen  regards  as  hearts,  emA  consisting  of  an 
amide  and  a  ventricle,  sitnated  near  the  sidea  of  the  month  in  Tereirataia  ; 
bat  in  Linffula  (fig.  165,  h.)  tbey  are  more  posterior,  and  quite  at  the  ndea. 
The  ventricles  propel  the  blood  into  the  visceral  and  pallial  arteries,  and  are 
therefore  both  branchial  and  aysMmic.  Ti»  palKal  arteries  are  very  alender, 
and  accompany  tbe  veins  on  thdr  ontcr  forfiwes,  fanning  linear  impressions 
along  the  centre  of  the  vascnlar  markings  in  some  fosul  shells  (fig.  141). 

The  otM  of  Tetebralula  are  developed  iritEin  the  largo  veins,  whioh  tbej 
accompany  as  far  as  the  secondary  brandiea.  In  the  Sftynchoiultid*,  and 
probably  in  the  eitlnct  Ortkida,  the  amna  do  not  extend  into  the  venoos 
trunks,  but  occupy  large  sinuses  on  each  side  of  the  body ;  and  in  DitauM 
and  lingula  they  (or  the  t«Btee)  fill  the  interstices  Of  all  the  viscera  but  do 
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Beoent  Siteiits  oR«d  have  minute  try  ittBdied  to  tbeir  tsIfh,  and  Mr. 
811CM,  of  Twiuta,  hw  notbel  a  epecimea  of  the  fmnl  Siringoeephalat,  which 
coatained  nnmenHU  embrj  0  ihella. 

NoUdng  ia  yflt  kaown  napecting  the  derelopment  of  the  Brackuipoda, 
bnt  OwK  can  be  no  doubt  tbat  in  tbeir  firet  atage  they  bis  free  and  able  to 
•wim  aboid,  nntil  tbe<r  meet  with  a  initable  pntitiaa.  It  ia  probable  that  in 
tka  tonnd  ataga  tht^  all  adhere  bj  a  b^os,  which  in  most  inaCancea  becomea 
oonacdidated,  and  forma  a  permaneot  organ  of  attachment.  Soma  of  the 
atttnet  genera  (e.g.  ^rifera  and  Stropiimena)  appear  te  hare  become  free 
w^eaadnlt,  ortohare^edtbemseWeabf  aome  other  means.  Four  genera, 
bdoogiDg  to  nxj  diatinct  Cuniliea,  cement  tbemadrea  to  foreign  objects  bf 
the  MbstaDca  of  the  Tcntca!  ralre, 

He  Lamp-riiella  are  aH  native*  of  the  sea.  They  are  found  hang^g 
from  tile  bnncfaes  of  eorola,  the  nnder  aidet  of  ahelring  rocka,  and 
tte  esritica  of  other  sheila.  Specimens  obtained  trma  rocky  aituationa 
an  tequentt;  diatorted,  and  those  from  atony  and  graielly  beds,  where  there 
ia  motiou  in  the  waten,  hare  tbe  beak  worn,  the  foramen  large,  and  the 
ornamental  acnlptnring  of  the  Talrea  lesa  sharply  finiahed.  On  elaj  bede,  a> 
IB  the  deep  elay  strata,  they  are  addom  (oond ;  bnt  where  the  bottom  con- 
iaits  of  ealcBrions  mod  they  appear  to  be  rery  abimdaDt,  mooring  themselvee 
to  «Tery  hard  substance  on  the  aea-bed,  and  elnstering  one  upon  Uie  other. 

■Some  of  the  Brae&iopoda  appear  to  attain  their  full  growth  in  a  single 
*eaaon,and  all,  probably,  live  many  years  after  becoming  adnlt.  The  growth 
of  the  valves  takes  place  cbiefly  at  the  margin;  adnlt  shells  are  more 
globnlar  than  the  yont^,  and  aged  specimens  atill  more  so.  The  shell  is 
also  thickened  by  flie  deposit  of  internal  layers,  which  aometimes  entirely 
iSlI  the  beak,  and  every  portion  of  the  cavity  of  the  interior  which  is  not  oc- 
copied  by  the  animal,  snf^^ting  the  notion  that  the  creatine  mast  have  died 
from  the  plethoric  cicrciae  of  the  calcifying  function,  convertii^  its  shell 
into  a  mausoleum,  like  many  of  the  ascidian  loaphytes. 

The    iotimate    structure   of  the    absU  of  the 
SraeMopoda  has  been  inveatigflted  by  Mr  Moms   fW^iKjSjV  ^Y-i^  , 
Prof.  King,  and  more  recently  by  Dr  Calpenter    ''  "'*'  >    .  ? 

aeeording  to  the  last  observer  it  eousiats  of  flat 
tened  prisma  of  considerable  length  arranged  parallel 
to  each  lOther  with  great  icgulantr  and  obbqoelj 
to  the  surfaces  of  the  ahcl],  the  interior  of  which  is    ' 
imbriealed  by  their  ont-crop  (fig  1 10  )  This  at 

tmcture  only  is  found  in  the  Rhgnchonelhda   bnt   \ 

in  most — perhaps  all  the  other  Broehtopoda' —  y\,  ne  TtiinMii. 
the  shell  is  traversed  by  canals  &om  one  snr&ce 
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to  the  other,  neariy  vertuaU;,  snd  regalulj,  the  diitnncs  and  rize  of 
the  perforetioDB  varying  iirith  the  ipedes.  Tfaeii  exteim*!  oriGcM  tre 
trumpet-ahaped,  the  inner  aflen  very  amall-,  sometimes  titfy  hiftircate 
tongrdg  tIieeiterior,Bnd  ia^  Crania  the^  become  arborescent.  He  cansli  are 
oecupied  b;  aeetl  proceis^a  of  the  oater  mantls-lsfer,*  and  on  covered  ei- 
temally  by  a  thickening  of  the  epidermis.  Mr,  Huiley  has  si^^gested  that 
tfaeee  ececs  are  aoalogoQs  to  the  vascular  processes  by  which  in  many  asd- 
diadi  the  lunie  adheres  to  the  test;  the  eitent  of  which  adheaioD  varies  ia 
cloiety  allied  genera.  The  jarge  tnbalar  spines  of  the  Frodvelida  must  havE 
been  also  lined  by  proton^tiona  of  Uie  mantle ;  bnt  their  development  was 
more  probably  related  to  tlie  maintenance  of  the  shell  in  a  fixed  poaition, 
than  to  the  internal  eeonomy  of  the  animal.  {King.)  Dr.  Catpenter  atalcs 
that  the  shell  of  the  Brachiopoda  generally  contains  leas  animal  matter  than 
other  bivalves;  bnttlstJJiidBBandiiBpu/oconsiat  almost  entirely  of  ahoniy 
animal  substance,  which  ia  laminar,  and  penetrated  by  oblique  tubuli  of  ei- 
treme  minuteness.  He  has  also  ahonn  that  tbcrc  ia  not  in  these  shells  that 
distinction  between  the  oukr  and  inner  layera,  either  in  structnre  or  mode  of 
growth,  which  prevails  among  the  ordinary  hivaliea ;  the  inner  layera  only 
differ  in  the  minute  azt  of  the  perforationa,  and  the  whole  thickness  corres- 
ponds with  the  outer  layer  only  in  the  Lamellibrancliittta.  The  loop,  or 
brachial  processes,  are  always  impnnctate. 

Of  all  shell-Sail  the  Brachiopoda  enjoy  the  greatest  range  both  of 
dimaUi,  and  depth,  and  time;  they  are  fonnd  in  tropical  and  polar  seoa  ;  in 
pools  left  by  the  ebbing  tide,  and  at  the  greatest  depths  hitherto  eiplored  by 
the  dredge.  At  present  only  70  recrat  species  are  known ;  hut  many  more 
will  probably  be  found  in  the  deep-aea,  which  these  shells  mostly  inhabit. 
The  number  of  liiing  apeciea  ia  already  greatsi  than  ha*  been  diacovered  ia 
any  leooudary  stratum,  hut  the  vast  ahnndauce  of  fossil  rpedmeiu  has  made 
them  seem  more  important  than  the  living  types,  which  are  atill  rare  in  the 
cabinets  of  collectors,  though  far. from  being  ao  in  the  aea.  Abote  1,000 
eitinct  apeciea  of  Brachiopoda  have  been  described,  of  which  more  tJian  half 
are  found  in  England.  They  are  distribnted  throughout  all  the  sedimentary 
rocka  of  marine  origin  from  the  Cambrian  etrnla  Qpwards,  and  appear  to  have 
attained  their  maiimum,  both  of  generic  and  specific  development,  iu  the 
Devonian  age.*     The  oldest  form  of  organic  life  at  preaent  known,  hoth  in 
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extend  throngh  a  lAole  "  ajsteffl"  of  loekt,  and  abonnd  eqtwllj  in  both 
hemispherei ;  othfn  (like  ISjriri/era  ilriata)  range  from  tlie  Cordillera  to  the 
Unl  momibdut.  One  recent  TerebratDla  {cafut-ierfeniit)  made  its  eppeai- 
*neeia  the  MioceDe  Tertiarj-;  wliilat  othen,  Ksroelf  distmgaisluible  &om  it, 
■re  fbimd  in  ibe  Upper  Oolite,  and  Ihtoaghoat  the  Chalk  Mziea  and  Loudon 
Clij." 

JAUILT  I.    TiauuTuuDiE. 

Shell  miniitdj  pnnctate ;  neaallj  rooDd  or  oral,  smooth  or  striated ; 
ventisl  Tilre  irith  a  prominent  beak,  and  two  cmred  hinge-teeth ;  dorsal 
Tslve  with  a  depitMed  nmbo,  a  prominent  cardinal  process  between  the  dental 
lodceta,  and  a  sleDdet  ihellj  loop. 

Animal  attached  by  a  pedicle,  or  by  the  Tentral  vadve  :  oral  arms  united 
to  eaoh  other  )^  a  membrane,  variously  folded;  aometimei  spiral  at  their 


Fig.  111.    Tn-rtralnii  BiirM,  Born. 
Teeebratula,  (LlliiTjd.)  Brug.     Lamp-shell. 

Eiyn.  Diminntive  of  lereiralm,  perforated. 

Syn.  lampm.  Humph.     Qrjphus,  Muhlfeldt,    Epithyi^g,  PhiL 

TJgjBi,  T.  niBiiliatii,  PI.  XV.  fig.  1,  (=  Ter.  minoi-snbrttbra,  Llhwyd. 
Anomia  lerebratula,  L.)    T.  vitrea,  fig.  3. 

Shell  smocth,  coovei ;  beak  trancaled  and  perforated ;  foramen  circular ; 
deltidiani  of  two  pieces,  frei|ueatly  bknded ;  loop  very  abort,  simple,  attached 
bj  its  cntra  to  the  hinge-plate.     (Fig.  Ill,  A.) 

Animal  attached  by  a  pedicle;  brachial  disk  tri-lobed,  cealre  lobe  elon- 
gated and  apirally  conrointed.  (fig.  Ill,  B.)  The  young  of  T,  dipAtfa 
(Pygope  of  Link)  has  bi-lobed  vaWta,  {PL  XV.  Sg.  2.) ;  when  adult  the 
Ibbea  noite,  leaving  a  round  hole  through  the  centre  of  the  shell. 

Dutr.  1  sp.    Medit.  90—350  fathoms  on  aullipore  mnd.     (Foriet.) 

Foail,  100  »p.    Devonian  — .    World-wide, 

*  TheautbarIi£aIciukDwltd;ehlioUlgKionloUr.  DaTldmn  tarihn  me  of  llie 
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Sui^fftHira.     TerebratMliiia  (capnt-MrpentU)  lyOrb.     PI.  XV.  fig.  3. 
Y\g.  IIS.    SMI  fioelf  (trilted,  anricnUte,  deltidiam  usosU;  radimenUl ; 


roramen  incomplete ;  loop  ehort,  tendered  uinular  in  the  adult  by  the  n 
of  the  oral  processes.  Dili.  T  sp.  U.  States,  Norway,  Cape,  Japan.  1 
120  fms.    fowi/,  20ap.    Oifordian  — .    U.S.    Europe. 

Waldkeimia   (anstrsUs)  King.  PI.  XV.  fig.  i  (p.  8,  Bga.  1,  5.)  figs. 
113,  114. 
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!>}>»,  T.    donata,    Gmel.   (~    Mi^eOMUca, 
Chenm,)  PI.  XT.  fig.  7.  Kp.llS.  / 

8/iell  nnooth  or  ndiately  plaited ;  donal  Talve  \ 
longitiidiDally  impKwed;   hinge-line  itraight,  d 
not  mnch  carved ;  beck  witli  a  Battened  area  on  eac 
^de  of  QiB  deltidiom;   foramen  large;  deltidium 
incomplete ;  loop  attached  to  the  aeptom  (j). 

AniwtalWielire^eliila;  the  spiral  lobe 
of  the  brachial  dial  hecomea  very  dimiiiiitire   i 
in  aome  apeciea,  and  is  obsolete  in  Morri*ia  K 
and   T.   Citmiiign.    Diitr.  eicluding   sob-  j 
genere,  16  sp.    Cape  Horn,  ValpaiBin)  (90  r 
biB.),  New  ZeaUnd,  Japan,  Ochotsk,  Spiti-  ^ 
bergen,  I^brador.    FoiM,  IB  ip.    Lias  — . 
n.S.Eorope.    la  T.  eremUaf a  mi.  Emaaii      Fig.  lie.ro-;  Emoni.Div. 
(£g.  116)  the  doraal  a«ptnn  Kmetimej  pnyectaaobr  as  to  lonch  the  oppo- 
atte  ndve,  hot  in  other  eui^^les  it  reioaina  nndsveloped.     {Damtboa.) 

Sub-genera.  Trifftnotemm  (elegans)  Kfinig.  ^«, '  Delthyridmi  {pecti- 
nifbnnis)  M'Coj.  Fiaairorfia,  D'Orb.  £*.  T.  Paliaaii,  PI.  XV.  fig.  8. 
Siell  finely  plaited,  beak  promment,  corred,  with  a  narrow  apical  foramen ; 
cardinal  area  large,  briangnlar;  deltidimn  solid.  Sat;  cardinal  prooees  ver; 
prominent.    Duir.  6  sp.    Chalk,  Europe.       '^ 

£jmi  (Mcadi)  enmberland,  Mio.  Coa,  1816,  PI.  XV.  fig.  6.  Sj™.  Te- 
rebrirollra,  D'Orb.  mtynchora,  Dalman.*  Siell  ornamented  with  roonded 
libi;  beak  very  long,  divided  leDgthwiae  tnternally,  by  the  daatal  plates^ 
loop  donbly  Btlsofaed  F  Diatr.  i  sp.  cretaceons :  Europe.  Three  species  of 
«m>lar  form  are  fonnd  in  the  Trias  of  St.  Cassian. 

Magaj  (pnmila)  Shy.  Fig.  117.  Shell 
■mooth,  consplcuonsly  pimctate,  dorsal  valve 
impressed,  foramen  angolar,  deltidinm  ni. 
dimeataryi  kitemal  aeptimi  (i)  promi-  | 
nent,  tenching  the  ventral  valve;  re- 
flected portions  d  the  loop  disimited  (I). 
2  ap.  U.  Green-aaud  —  Challi.  Europe. 
The  recent  Ter.  Caminffii,  of  New  Zealand, 


r -a.  give 


by  Dalmui  to  Ibe  Ter. 
It  wuldentloal  with  Sownlq'i  3*.  Luni  and  u 

.  M.  Thii«ond»p«!l«of"Rhyncliot»."  rer. 
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rtsembln  BimeAaniia  eltenully,  but  hu  tkc  diTcrpng  procoaeg  of  ttw  loop 
aiiu  MagtA- 


rig.n&.B.iHlipa  Bl' 
Bou^anHa  (tiilipa)  DBvidEaii,  fig.  118     Beak  pronunent,  mth  ■  nuDnte 
apical  foTamea  (/)  deltidinm  blended  icith  the  ibell  (if)  spoplijni  mnchoi 
shaped,  the  septum  (i)  bdi^  finished  mth  tno  ^rt  luoeUte      BnzJ 
IS&ns. 


^Vj^W    ^^jS''^ 


Sorruia  (anomioifes,  Sadiii)  I>Btidson.  Kg.  119.  SAM  miniite, 
GonajHCDOiutf  punctate ;  fomaen  large,  eBcioading  equally  oa  both  nim  ; 
hinge  ana  small,  straight  ]  loop  not  reflected,  attsdied  to  a  smaU  foriwd 
process  in  the  centre  of  the  vaire.  Jnimal  with  sigmoid  arnm,  destitute  of 
spiral  tenninatioM  ;  cirri  in  paira.  BUIr.  8  »p.  Medit.  8&  fin*.  (Kn-fai.) 
F  Foitil.  1  ap.    Pliocene,  Paleimo. 
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Xraauia  (niln)  Sit.  Cape.  Fig.  ISl.  K.  LanvntiiDk,  Ikr.  As 
tralu.  Tif.  120.  Siell  tnuuvcnelj  oblong ;  hings-lina  ncarif  itrughl 
bode  tnmctted,  Istenll;  Inded ;  area  flit;  fbnmen  hrge,  ddtidjam  rod 
meoUiy ;  dorsal  tsIts  loD^todinally  imprasMd,  ftaninhcd  iudde  with 
forked  procot  riuag  nearly  cmtrallf  from  tbfl  Kptom;  interior  ofh 
■tnm^  tnbercnlated.  Th*  ipopbjiia  ii  Kunctiinn  ■  Httle  brtaehed,  ind 
eating  •  tradencj  towards  the  fonn  it  attaitu  in  fig.  122.  Animal  wit 
ralhcr  ainall  and  inni,  the  ipinl  lobe  lerj  diminntire.  DUIr.  6  rp.  I 
A&ica,  Sjdnej,  If.  Zahmd ;  low-witer  to  120  bn>. 


P  Megerlia  {trannta}  King,  IBBO.  PI.  XV.  fig.  S.  Fig.  ISS.  Lee, 
trebly  attadwd ;  to  the  hinge-pUte  by  iti  emra,  ud  to  the  Kptnm  by  pro 
oenes  from  the  diioging  ind  reSeded  portion!  of  the  loop.  DiitT.  2  ■{ 
Medit.  FhilippiiiH.    lliese  qwdea  bdong  to  the  nine  natnnl  gmnp  wit 


P  'Sktgaa  (Ema)  Sit.  CretMCOW,  Sunpe,  Qnuhloapt.  Tilrei  ipinn 
loie;  loop  tn^  attaehed. 
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F  limenia  (pBetnneiilDi)  King.    Coral  ng,  Eurapa.    VbIvgs  ornunented 
with  eonuBpanding  riba ;  loop  trebly  studied, 

F  WttltoaU  (VtleadeiiDei)  DsT'  Net  Zealand.    Perhips  (be  fr;  of  Ter. 
a,  with  the  reflected  pvt  of  the  loop  w 


ASQIOTB,  E 

Etj/u-  Jrgiope,  >  UTinph.     St/n.  Hegsthjria,  D'Oib. 

Tfpe.  A.  decoUals,  Fl.  XV.  tg.  10.    Tig.  1^-126. 

Shell  jninnte,  traniTersely  oblong  or  >emi-o™ie,  smooth  or  with  corre- 
«poniing  riba ;  hinge  line  wide  end  straight,  with  a  narrow  area  to  each 
Talve ;  foramen  lai^  deltidiom  nidimentaiy ;  interior  of  dorsal  x-alve  with 
ooeormore  prominent,  anb-nuirginal  septa ;  loop  two  or  fouT'ktbed,  adhering 
to  the  aepta,  and  more  or  leu  conflnent  with  the  valT« 


B&i.CHIOK>DA. 


Hi.  I  it.  T.  I 


■«.».•  4 


'  ng.  in.  T.  i 
Thecisiuh,  DcAitkx. 
E^.  JTteHdim,  a  mudl  pouch.     T^pt,  T.  radians,  PL  IV.  fig.  11. 
Shell  amsn,  thick,  jmnctate,  attached  by  the  beak;  hinge-area >(&)  flat; 
ddtidiiua  (i^  tmngnlar,  indistinct :   donal  taUt  (Ig.  127)  rounded,  de- 
pn»aed ;  int^or  witli  a  broad  grannkted  margin ;  car^nol  proceas  promi- 
ncot,  betneen  the  dent*!  wckets ;  onl  procesae*  nnited,  forming  a  bridge  ovei 
the  imall  and  deep  visAnl  cavftf;  diak  groored  fbr  the  Teception  of  the  loop, 
Ihe  groovea  aeparated  lij  bnnchei  from  a  etntral  septum ;  loop  often  nnsjno- 
metriol,  lobed, .  mi  united  more  or  leaa  intimatclf  with  the  sidea  of  the 
groorea:   vmlral  valve  (fig.  129)  deeply 
excavated,  Mnge-teethpromiDent;  caiitia 
for  the  addnclcr  (a)  and  pedicle  mnaclea  (p) 
nnall ;  disk  occupied  hj  two  large  smooth 
<i  impreanons  of  the  cardinal  mnaclea,  bor- 
dered bya  vascular  line.    Animal  {i%A2S) 
.    with  elongated  oral  arms,  folded  on  them- 
\  selves  and  fringed  with  loug  cirri ;  mantle 
j  eiteoding  to  ttte  margin  of  the  valves  and 
)  cloaely  adherent ;  epidennis  distinct. 

■  T.  radiaiu  is  the  only  UQ-atlaohed  spe- 
cies, it  ia  enpposed  to  be  fixed  by  a  pedicle 
when  yonng  (D'Orb.) 

T.  iieroglsphicum,  PI.XT^  fig.  12,hua 

veiy  complicated  interior;  whilst  in  aeve- 

Fig.  I2fl.  T.  radi(«u.  f .  ^  others  there  aie  bnt  two  brachial  lobes. 

The  Liassic  speeiee  form  the  subject  of  ■  monograph  by  M.  Eugene  Deslong- 

champa ;   they  are  o(Un  minute,  and  attached  in  nnmhers  to  sea-urchins, 

.  corals,  and  lerebratul^ 

Dittr.  1  sp.  Medit.     Foittl,  27  sp.    Trias  — ._   Enrope. 


HOILUSCA. 


P  STBfflBOdPHUua,  Defrsnce. 
Efym.  SlrinM  (/frD^M)  an  owl,  cephale  ths  head.t 
S.  Bnrtioi,  Fl.  XV.  fig.  13.    F^.  130,  131.    BeronisD,  Europe. 
SMI  punctate ;   nib-oTlrieDbr,  with  >  pronmieDt  beak :   venlral  vbItb 

with  ■  longitndiuBl  Kptnm  (v.i.)  in  the  middle;  MngB^rradiBHiict;  foremea 

la^  and  angulai  in  the  jamig  Adi,  gnduallj  auinMinded  b;  the  deltidiom 

■ad  teDdend    email  and  oral  in  the  adult; 

compoied  of  thros  dementai  te«th  pranineut;  thnal 

ralre  depmsed,  cardinal  proeeu  {/I  yetj  pnimiD«nt,  w 

times  touching  the  opporite  valve,  ita  extreuitj  fraked 

to  TMeiTe  the  ventral  Kptnm  («.«.);  hinge-plale  (p)  tap- 

purting  a  shell;  loop,  after  the  manner  of  jtrgicpt.  T)(.  ISl.I 

FAMILY  II.     SpismBiDA. 
Shell  furnished  internallj  with  two  ealcariooi  apiial  prooewea  (apo^i^jwM) 
directed  outwards,  toward  the  sides  c^  the  shell,  and  d«atin«d  Uit  Uie  support 
of  the  oral  arms ;  which  must  have  been  filed  immoveable;  the  s[riia]  lamells 


BKACHIOFODA.  US 

IK  Mmetiiiiee  tidnnlou,  indictting  the  fiutence  of  rigid  ciiri,  etpeciill;  od 
tlu  front  oF  Uie  irhirU ;  vilvea  articulated  b;  teeth  mi  socket*. 


Sfibifesa,  Sow<!r1>;. 
JJp*,  S.  striits,  STiy-  flt  132.      Syn.  Trigonotreta,  Konig.   ChoriBtJtw. 
KkIkt.    Dehb^a,  Ddrnm.    Mutinia  &e.  M'Cof . 

$^ef/ imptmctate,'  transcerselj  oval  or  elongated,  tri-Iobed,  beaded,  bi- 
oonTci,  with  a  dorsal  ridge  and  lentral  fbrrow ;  hinge-line  wide  and  itraight ; 
area  moderate,  strialed  acroiei  fonmen  engolar,  open  in  the  fonng,  aiter- 
wards  progreSEivEly  closed ;  ventral  vbIye  witli  prominent  biuge-teeth,  and  a 
central  muscular  tear,  consistiiig  of  the  single  addnctor  flanked  bj  two  cardi- 
nal impreasione  :  dorial  valcc  witb  a  snoatl  cardinal  process,  a  divided  hinRe- 
plate,  and  two  conical  spires  directed  ontwards  and  nearl;  filling  tlie  cavitj 
of  tie  shell ;  cmra  nnitcd  by  an  oral  loop.  The  shell  and  spires  are  soroe- 
ttmea  ailicifled,  in  limestone,  and  may  be  dereloped  by  means  of  acid,  ^n 
S.  moaquestit  tlie  dental  plaUs  are  prolonged  nearly  to  the  front  of  the 
Toitril  Tal™. 

l^tr.  200  sp.  L.  Sil.  ~  Trias.  Arctic  America  —  Chile,  Falkland  Ids. 
Ennfpe ;  China ;  Thibet ;  Australia ;  Tasmania.  Tn  China  these  and  other 
foe^a  are  nsed  as  medicine. 

Sub-ge«era.  Spiri/erina,  B'Orh.  S. 'Walcotti,  PI.  IS,  f.ll.  S*«iipnnc- 
tale,  eitenial  surface  spinuloac ;  foramen  covered  by  a  pscndo.deltidium ;  in- 
terior of  ventral  valve  with  a  prominent  BCptnm,  rising  from  the  adductor 
sear.  Ditlr.  8  ap.    Trias  — L.  Oolites.    Brit.  France,  Germany,  S.  America. 

ty/ifl,  Dalman.  C.  ciporrecfa,  PI.  XV,  fig.  15.  ffle// impnnctate,  pyra- 
midal, beak  prominent,  area  eqniangidar,  deltidium  with  fi  small  tnbniar 
foramen.  Fottil,  1  sp.  Silur.  —  Trias.  Bnrope.  In  C.  DacMi,  hgteroclyta, 
ealeeola,  &c.  the  shell  is  punctate. 

ATHTRia,  M'Coj. 

Elj/m.  ..J,  without,  f^srii,  a  dour, t     (i.e.  deltidinm). 

^B.  Spirigera,  D'Orb.    aeiothyris,  King  {not  Phil.) 

•  Prof,  King  stiribulei  this  lo  melamorpbiimi  S.  UmnorHi.  Bonch.  ffom  (he 
Devonian  llmeAtone,  la  punctate.    {Carpenter), 

t  SomptLmes  employed,  incorrectls/t  In  the  lenH  ot  a  door-vwjr  or  farunen. 


224  uamhal  op  the  uollusca. 

Tffei,  A.  nmiiaitrioi,  Buoh.  ^  Baatji,  fig.  133,  134.  A.  tuadlau, 
PLXV.fig.  16. 

SAell  impnudate,  tnmsTersely  oral,  or  aafa-orlrieiilBr,  bi-convex,  emootb, 
or  oniBituaited  irith  tqnuniwa  liaea  of  growth,  tometiine*  deTcloped  into 
wing-like  eipaniiou,  (Sg.  131*) ;  liinge-UDS  curved,  ana  obsolete,  foramen 


Fig  l»  Imltrlorof  iliimlmlve  Fig  1)1  SpieiiiunKtii/rlngt. 

round  liuncatmg  the  beak,  deltidinm  obBolete  hu^  plate  of  dorsal  valve 
wiUi  four  muKoliT  caviUes  pcribraledb;  a  small  roand  foramen  and  aopporting 
a  small  complicated  loop  (?)  between  the  spues  eptres  directed  oatwsida, 
crnn  onited  by  a  promment  oral  loop 

The  foramen  m  the  hmge  plal«  occup  es  the  s  tnat  on  of  the  notch 
throng  wMch  the  intestine  passes  in  the  recent  SAj/aehonetla ;  in  J.  con- 
eenlriea  a  slender  carred  tnbe  is  sometimeB  attached  to  the  foramen,  beneatli 
tbe  hii^-pkte.  ji.  tumida  has  the  hinge-plate  merely  grooved,  and  tlie 
bjsaal  foramen  is  angular. 

FomI,  about  20  sp,  Silurian  —  Uas.    N.  and  S.  America ;  Ennpe. 

Sui-gemu  f  Merista,  Suess.  Ter.  scalprnm,  Itomei, 
(A.  casaidea,  Qnenat.    Sp.  plebua.  Ph.)  Silurian  - 
Deronian;   Europe.    SAtU  impunctale,  dental  plates  / 
(r)  and  dorsal  septum  (/I)  supported  bf  arched  plates  ^ 
("  aiioe-liftei"  processes,  of  King)  whicli  readilj  det- 
ach, leaving  cavities  (as  in  Sg.  135) ;  apiiaJ  arms  have 
been  observed  in  all  the  species.  ^'*-  "*■  *•'*•'•- 

Bnzu,  Sing. 


BRACHIOPOSA.  SS6 

PraL  King  tnt  pointtd  oat  the  eiuleim  of  ealearioai  ipiTea  in  terenl  Tat- 
iraimla  of  tli«  older  rodii,  ud  utLera  have  faccD  dueoTercd  bj  MM.  QuM- 
■Udt,  De  KoniDelc,  ud  Bamiide.  In  form  thej  rocmble  TcralntnliB*, 
EndMW,  lodLjn. 


Uncrxs,  Ttefnnce. 

Type,  V.  giTphiu,  PI.  XV.  &g.  IT-    Fig  187-    J^unV,  CerDiiiui.   Znrope. 

Siell  impnncUte;  ovil,  bi-conTSi,  with  a  long  incurred  beik;  foranun 

apioal,  cloud  kt  an  eirl;  l^;  deltidiiua,  large,  concarei   ipinl  proccuH 

directed  oulnards ;  no  liinge-am. 

TJie  Ibi^  •NJuniTe  deltidinm  of  Undtei  aa  much  lesembleB  the  channel 
formed  b;  tb«  dental  plalra  of  Fentamenu,  that  Dalman  mistook  the  shell 
Ibr  a  member  of  that  genm.  The  diuofeiy  of  internal  ipirei,  b;  Prof,  htj- 
rich,  shoirs  that  it  onlj  diffM*  from  JMna  is  beiig  impniictate  and  deatitnte 
of  hilig«->rca.  Some  of  the  spedmens  have  crampoiiding  depreanoni  in  the 
■idea  of  the  ralvea  (fig.  137.  f)  forming  pooches  which  do  not  eommnnicate 
with  the  interior. 

'  FAMILY  in.    Rbtnchohillid*. 
Skeil  impDiictste,  oblong,  or  trigonal,  beaked;  hingc-hne  corred ;  no  area; 
Talres  articulated,  convei,  oflen  Btiarplf  plaited  i  foramen  beneath  the  beak, 
nanall;  completed  by  a  deltidinm,  Bometimea  concealed ;  fainge.teeth  auppoitcd 


tudlul ;  ji,  pedicle  mucin ; 


sse 


UANDAl    OF  THE  HOLLCSOA. 


bj  dental  fMm ;  iaagirfhte  deeply  diiided,  mpportii^  oral  UmelleB,  rmlj 
provided  wiUi  spiral  processea ;  iiiiiBciiliir  imjiiessioDS  groap«d  u  in  Tereira- 
Uda;  Tascnkr  impresaioiu  coDsisting  or  two  principal  tmakB  in  each  valve, 
oamtw,  dichotonusing,  angnlar,  tbe  principal   poBterior  branches  jaclosicg 

Jnimal  (of  Bitfueionelia)  with  elongated  spiral  armi,  directed  inwards, 
towards  the  concavity  of  tlie  dorsal  valve ;  alimentor;  canal  terminating  behind 
tbe  insertion  of  the  &dditclijr  in  tbe  ventral  valve  ;  mantle  not  adhering,  ite 
margin  Mnged  with  a  few  abort  sets. 


O,  ovuIhj]  tmpreubni. 

RHrNCHONBLi.i.    FiBcber. 

Sffn.  Hypothyria,  Phil,  Hemithyris  (paittacea)  D'Orb.  Acanthothyris 
(spinosa)  lyOrh.  Cyclothyria  (latissima)  M'Coy.  TrigmelU  [part}  Fischer 
<not  L.  nor  Da  Costa). 

7yp«,  R.  acute.  Pi.  XV.  fig.l8;furcinBta,fig.  19 :  apinosa,  fig.  20:  aoi- 
minala,  fig.  110  :    nig^ncans,  fig.  138;    psittacea,  %.  139  (p.  6,  fig.  3). 

SAi^l  trigonal,  acutely  beaked,  nauijly  plaited ;  dorsal  valve  elevated  in 
front,  depresBed  at  the  aides ;  ventral  valve  flattened,  or  hollowed  along  the 


BU.CHIOPODA.  iftl 

XtUlr.Zt^.    fi.pn/tecni,  Lubntdoi  Qdw  witer?)     HndHin'i  Bbj,  100 
'aa. :  MdriUe  Id.  Sitki;  Icy  Sea.    S.  mgrictau,  New  Zcalaiid,  IB  fina. 
Fattil,  iSO  iji.    L.  SiluriiQ  — .    N.  and  9.  America,  Europe  Thibet, 

Sab-gentra.    ?  Forxwiianitei,  Pander.     F.  teqidnHtiu,  SehL    Sii^  im- 

(nmetste ;  Boifkn  minDtely  p[tted ;  eacli  valre  with  ■  minnte  hingfr^ov*  and 
ladieationa  of  two  septa ;  foramen  mtgalar,  luuiUj  eoncnled.  D»if.  4  t^. 
L  Siluiun.    Bngeis,  Portugal. 

CoMttnipkoria,  King.  T.  ScUo&elmi,  Booh.  Figi.  141,  143.  Ventnl 
nlre  with  conrergiDg  dental  pbtea  (d)  supported  on  a  low  septal  ri^  (j) ; 
lorsal  valTs  with  s  prominent  Mptnm  (i)  inppwting  ft  apooit-sh*p«d  central 
process  (v) ;  Dial  lamellse  long  and  aleuder  (o).  Tonmen  angular,  eu^nal 
proeesa  distinct  (;).  Fotiil,  9  sp.  P  Cnrb.  —  Permian  (Hignccdui  linuattme). 
Germany;  England. 


PBHTAWBHns,  Sowerby. 

EtgM.  Fmiameria,  S-paitite. 

^.  Gj^dia  (conchydinm)  Dalman. 

Type,  P.  Knigbtii,  PI.  XV.  fig.  32.    Kg.  148. 

ShiU  impmictate,  ovale,  Tentrieose,  irith  a  large  incnrred  beak ;  valvra 
iBuallypluledi  fonunen  angular ;  do  si«a  or  daltidinm;  dental  plates  {d} 
^nvei^ag,  trongb-like,  supported  on  a  prominent  septum  {t) ;  dorsal  t^ts 
■ith  two  contigaoiiB  lougitudinal  septa  (i  >)  opposed  to  the  plates  of  the  other 

Oral  UmellKi  baye  been  detected  by  Mr.  Salter  in  P.  Uraiut ;  in  i*.  P  Sw 
nrciiru  CDeronian,  Newton)  the  dorsal  tbItc  baa  a  long  trongb-lilte  procen 
mpported  by  a  siugle  low  septum. 

IbttU,  30  ap.    Arctic  America,  U.  S.    Europe. 


If AMVja.  OF  TKB  lt(nj.D80A. 


Flf.  Ml.  La^siludinal:  Tranmrn  iicliai. 

Tlie  reUtioDJ  of  tke  aoinut  to  the  ahdl,  in  ancb  a  species  as  P.  Knightii 
taa  onlj  be  inferred  bj  compuison  with  other  species  in  which  the  iDtemal 
pUtes  tie  leu  developed,  sad  with  other  genera,  such  as  Ogriia  and  CiauaV' 
phoria.  In  Sg.  143,  the  small  eentnl  dumber  (tt)  most  have  been  occupied 
b;  the  digestive  argsna.  the  large  lateral  spaces  {d  i)  by  the  spiral  arms  :  it 
ii  donbtfol  whether  any  mosclei  were  attached  to  these  plates  ;  in  Portanbo- 
nitet  the  addnctor  impression  is  situated  beyond  the  point  to  which  the  dental 
plate*  eonierge,  and  in  Camamphoria  the  muecular  impreaaions  uccnpf  the 
same  poiitiDn  as  in  RkynehetuUa. 

Atbipa,  Dilmaa. 

Sfn.  Clrtothyria,  Phillipa.  Spirigeriua,  D'Orb."    Hipparionyj,  Vanoiem. 
T^,  A.  nticDlaris,  PI.  XV.  fig.  IT.    Figs.  144, 14S. 


BBAoaiopoD*.  9S9 

BDiH,  cAcn  doMJj  iiCDTfod;  fbrMDCBi  roqiid,  iDntetunei  romplctttd  by  & 
jfaWiiiion,  oAm  ooneealad:  dnrul  nln  with  ■  ditided  hu^e-plite,  mi^iait- 
ing  two  broad  qanllf  coiled  lamella ;  spina  leiticil,  cloMlf  ■pp'SMcd,  ind 
direelid bnrvdi  the  emln of  the  v>lT«i  UetL  sod  impmaoni  like  Aiyii- 

Tbt  iImiU)  <]^  thk  ((eiiu  difbr  from  S.^««lMwtts  diieSj  in  th*  csaldfi- 
cafioB  of  tha  oral  iiqiporti,  a  diancter  of  anxdain  Tilne. 

Rail,  IS  ip.  L.  Silnriia  —  Tim.  Aamn  (Wdliogton  Chaimal  I 
TLUind  Ida.),  Enrope,  Thibet. . 

FAMILY  IV.    OBTSma .• 

fiktf  tnuTonelj  oblong,  depnesed,  nielj  fbnmiDated ;  Imtge-Iiae 
wide  and  itrsght;  beiii  incoupicaDiu;  nlTea  ptano-oaiiTei,  or  coacaTO- 
eoaraz,  each  with  a  hingt-ares  (A)  notched  in  the  centre;  omfro/ Tain  with 
pomineiit  teeth  (tj ;  muicnlar  imprcHiians  occupying  a  eancer-ahaped  gbti^ 
with  a  niied'iDaigini  adductor  (a)  central;  cardinal  and  pedicle  imprmioni 
(t)  oonjmned,  lateral,  hn-like :  dortal  valTe  with  a  tooth-like  cardinal-pro- 
cOi  between  two  cnrved  brachial  proceaaea  (e) ;  adductor  impresaioa  (a) 
qoidrnple :  vascnlu  impreuiont  conurting  of  di  principal  tnmla  in  Uie 
donal  Talve,  two  in  tbe  ventral,  the  eitcntal  bmoli«s  tamed  outward*  and 
backward!  inclosing  wide  orarian  spacca  (o).  Indicationa  have  been  obaomd, 
in  •ereril  genera,  of  horizonlallf-coiled  spiral  arms ;  the  space  between  the 
Tthm  is  oHea  vei;  smidL  The  Bhell-etrnctnrB  is  punctate,  eicept  in  a  few 
inatancee,  where  the  originsl  teitm«  is  probably  obliterated. 


Obthis,  ] 

^m.  Orthot,  atTMght.     Type,  O.  nutica,  PL  XV,  fig.  28. 
^n.  Dieffilosia  (biloba)  King.    PlatTstiopbia  (biforala)  King.     Qonam- 
booites  (iuf  eia)  Fandcr.    OrthambonilM  (oalUgramma)  Pander. 

•  ThanameioftheFuiiIliHaKriirniedfnimlliue  of  thsl»]il«I(cnBn,  bf  lol^ 
■tiiDting  U0  for  the  lui  tjllabls  or  tbe  genial*  cue. 

t  Fromsipcciiiieiipieiaiiudby  M.DiKanineklolheBcittshMiuenm;  latental 
eott  of  IhlsfoiHl  were  called  ifttrtm-  bj  oV      ' 
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ShtU  tratuTMsely  obloDg  radistely  gtnaUd  or  plaited,  bi-conTei  lunge-  . 
line  narrower  than  Che  ahell  cardinal  prooeu  lunple  brschuil  proceaea 
loath-lilce,  promineat  and  carved 

fbiuZ,  100  sp.  L.  Silnnan  —  Carb  Arctic  Amtmc*,  U  S  S  America, 
Falkland  Ida.  Europe,  Thibet 

P  SHi-ffeaera,  Orlhiiiaa  D  Orb  0  anomala,  Scbl  Fig  148  Sgn. 
Fnmilea  (ascecdeDt)  and  Hemipromtes  Pander  SMI  unpunelate  ?  widetl 
at  the  hinge-line ;  cardinal  notch  cloud  bjaul 
notch  {fitti^e)  cosared  by  a  convei  pwudo 
deltidinm,  aometimea  perforated  by  a  small 
round  ftmunen.     fmil.  L.  Silonau  Europe 

0.  petargonalai  (Streptorhjnchna  lungj 
from  the  Migneiian  lunestone  0  teHilu  Carb 
limeatone,  and  aome  Deronian  apeGi«s  have  the 
beak  twiated,  as  it  IT  had  been  attached  there 
it  so  toramen.  ' 

Stbofhohiha   BlainviIIe  ■ 
SjfM.  Slropho)  bent,  mme  eresceut. 

Ex.  S.  rbonboidilig,  PI.  XV.  fig.  21.  (-  Leptana  depreaaa,  Sbjr.) 
Sgn.  Leptans  (depressa)  Dalman.  Leptagonia,  M'Coy.  Euteleles,  Fischer. 
Shell  semi-cilculu',  nideat  at  the  hinge-line,  concavo-coniei,  depreased, 
radiataly  itriated;  area  double;  ventral  valve  with  an  angular  notch,  pro- 
greaaively  covered  bj  a  convei  pBeado-deltidium ;  umbo  depressed,  rarely  (?) 
perforated,  in  young  sheila,  hy  a  minute  (bramea  (fig.  119,  e) ;  muscular 
depreMiona  4,  central  pair  narrow,  ronned  by  the  adductor:  eitemal  pair 
(m)  Ian-like,  left  by  the  cardinal  and  pedicle  uHUcIea ;  donal  valve  with  a 
bi-lobed  cardinal  prooeas,  between  the  dental  aocketa,  and  tour  depreaaions  for 
tlie  adductor  mnicle. 
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Hivb  an  no  appuent  bracldal  proceatee  in  the  dorul  nlve  of  StrO' 
~  l  ii  poBilUe  that  tlie  spiral  arm*  ma;  lune  been  aopporisil  at 
the  centre  of  tlie  alieU  {i)  uin  frodacla;  8.  riomtoidalu 
oeomoiuJlf  eiMbiti  tmcea  of  apinl  armi,  in  the  ventral  valve.  S.  laiuiiaa 
BoDcfc.  hu  plain  areas,  like  Caleeola. 

The  vilve*  ol  the  Strophomenu  Bra 
nea^  flat  nitil  the^  approach  their  full 
gnwtli,  th^  than  bend  abruptlr  to  one 
nda  1  tha  dcml  tbIts  becomea  eoncava 
in  S.  BKanala  and  ifaomboidalis,  whilst 
i  eugl^ha  it  be 
;  tlie«a  diitinctiong  ore  not 
even  BDb-generio. 

Fotni,  100  sp.  L.  SilahBn  —  Carb 
N.  America,  Europe,  Thibet.  ^ 

S,  demon,   Cottr.   {SCropheodonta 
Hall).  S.  Didertrii,  and  Nveral  other  speciea  have  a  denticulated  hinga-lioe 

Sut-fftMfra  P  Lgplma  (part)  Dalman.  L.  traueverulia,  i^.  160.  (Flee 
tucbonitei,  Pander.)  Taliee  regolBTl;  carved ;  dorsal  concave,  thidccDcd, 
maaonlir  Impreaaiona  clonf^ted.  Fonil,  L.  Silurian  — Lias.  N:  America, 
Iturope.  The  liui  LeptEcoas  retemble  TAacuHa  luternallj ;  thej  are  free 
thellB,  irith  Gometimea  a  minute  foramen  at  the  apex  of  the  trinngnlor  delti- 
dinm ;  L.  liaidaa,  PI.  XV.  fig.  25. 


XiomrKlna,  Suese  Prodncta  Lcoahardi  Wissm  {P  alplnM  Schl.)  fig.  14H. 
Triaa,  St  Caasian  5^/J  orbicular  concavo  convex  smooth,  vatvea  articu- 
lated? closeljr  appreaaed  ventral  valve  couvn,  dorsal  coneavei  beak  in. 
cnrved,  no  hinge  area  nor  foramen  P  intenoT  ot  ewh  valve  ((mrowed  by  two 
■pind  lines  of  foarialutiona  directed  inwards,  and  oroasuig  the  vascular 
impreaaiona  ,  umbo  n  ith  3  diverging  riitgea.  Tha  small  spiral  cavities,  once 
occupied  by  the  arms,  and  now  filled  with  spar,  maj  be  aeen  in  apecimoiia 
with  both  valycB,  by  holding  them  to  the  light.  Mr.  Snesa  of  Vienna  ttatea 
*  A,  TrauilacentipBidnisn;  B, lateihii of  dorial  valve. 
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that  he  hai  found  tncfls  of  very  aleader  spiral  lamellGe  occupyiog  tbe  farroni^- 
Thia  carioDi  little  ahell  most  rcsemblu  the  Triusic  Leplatia  dulia  (Pro- 
dncta]  Miiustw  (=  Crania  Marckitoiti,  Klipet. !) 
Bavidsomia,  B.j'irli»rd, 

Dedicated  to  (he  author  oF  the  Monojfrgph  of  Bntiah  Fossil  Brachiopada. 

IJjie,  D.  Verneuili,  Bouoh.    Fig.  161.     PeTonian,  EifcL 


SMtB  tolid,  attached  hjr  outer  tnrhce  of  the  veatral  valre  to  rocka.  sfaelli. 
and  corals ;  vslveg  plain,  articulated ;  tvnlml  tsItc  with  a  wide  ana  (i) ; 
toranieii  angular,  covered  bj  a  con?eidellidium  (rf);  dist  occupied  hy  two  co- 
aieal  elevations,  obscurely  grooved  by  a  spirsl  furrow  of  6-S  volutions  ;  donal 
valve  with  two  shallow  lateral  cavities;  vsscnlar  impressions  consisting  of 
two  principal  sub-marginal  trunks,  in  each  valve,  wilh  'diverging  branches ; 
CBtdinal  and  adductor  impressions  distinct.  The  furrowed  cones  undonbledlj- 
indicale  the  eiistence  of  sjiLral  arms,  similar  to  those  of  Atrypa  (fig.  144), 
but  destitute  of  calciGed  supports.  The  mantle-lobes  seem  to  have  eonti- 
nncd  depositing  sbelt  unti]  the  inCeruat  cavity  vras  reduced  to  the  amallest 
possible  limit. 
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Tks  snppoaed  Culxmifeniai  ipccici  {Sfpodema,  D.K.)  ii,  jmhapi,  related 
to  FUioptit.  Caleeola  is  ihiped  like  Cyrlia,  ind  iti  Mnge-H«a  numblea 
tlut  of  NmB  Sbaphamenu. 

FAMILY   V.      PHODUCTIDJi. 

SAetl  eannTO-convei,  with  a  Btnight  hiage-tiae;  ralvea  nrd;  ■rtien- 
Uted  bf  teeth;  elotelf  appretaed,  ttarnished  with  tuhnlir  tpina;  lentrKl 
Tslve  comei;  doreol  coacsie;  inlenial  anr&ee  dotted  with  cODipicaous, 
hnae]-^p«d  jniDctiiies ;  dorial  velve  with  a  prominent  ordinal  praceea; 
bntdual  [irocesset  (?)  aub-central  \  Tascnlar  markiagi  lateral,  broad  and 
liuple;  tddnctor  impresuons  dendritic,  aepanted  by  ■  narrow  MnCral  ridge ; 
mn^rs/ ralce  with  ■  sifghtif  notched  hinge-line;  adductoc  aeu  centra],  near 
the  ombo ;  eardinal  impreagiong  lateral,  striated. 


PeoDUCTa,  Sowerbj. 

liy*,  P.  gigantes,  Sby,     =  Jneaia  proda£la,  Martin. 

Ex.  P.  horrida,  PI.  XV.  fig.  27.    P-  proboaeidea,  PI.  XV.  fig.  28. 

Siell  tree,  auriciilate,  beak  tai^e  and  lonnded;  apines  acattcred;  hinge 
BKfi  in  each  valre  linear,  indietinct;  no  hioge-leelh ;  cardinal  process  lobed, 
striated;  Tascular  impressions  simple,  cnrred ;  ventral  tiIv*  deep,  with  two 
ronnded  ax  mb-spiial  caviUe*  in  fiont.    Thei*  ibdla  maj  hare  been  attached 
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by  a  pedicle  when  jonng,  tlie  impresuoiu  of  the  pedicle-mnscle  blending  with 
those  of  the  hinge-mngclel  <e)  in  the  ventral  mlie.  A.  few  spedeB  appear  to' 
hare  been  pennanentJir  filed.  P.  tlriala  is  irr^nlar  in  its  growth,  elongated 
and  tapering  towards  the  beak,  »nd  occurs  in  nombera  packed  closely  to- 
gether. P.  proboiadea  seems  to  have  lived  liabitDallj  in  cavities,  or  lialf- 
buried  in  mnd,  as  snggested  b;  M.  D'Otbigny ;  its  ventral  fbIvc  ia  prolonged 
several  inches  beyond  the  other,  and  has  its  edges  rolled  together  aod  united, 
forming  a  large  permauently  open  tnbe  for  the  brachial  eurrenta.  The  large 
spines  are  moat  nsnally  utnated  on  the  ears  of  the  ventral  valve,  and  ma; 
have  served  to  moot  the  shell;  being  tubular  they  were  permanently  susceti- 
tible  of  growth  and  repur.  Altiongb  edentulona,  the  dorsal  valve  must  have 
turned  on  its  long  hiugeline  with  as  rniioh  prEciaioa  as  in  those  genera 
which  are  i^ularly  Brticnlaled  by  teeth. 

Fottil,  fiO  sp.     Devonian  --  Permian.     N.  and  S.  Ameriea,  Europe, 
Spitzbergen,  Thibet,  AaatrsltB. 


Sub-getau,  AttloHeget,  Hebneraen.  A.  'Wangcnheiim!,  Vera.  Jg.  154. 
Permian,  Russia.  Shell  like  Prodocta ;  ventral  valve  with  ■  large  Sal  trian- 
gular hinge-area  (,h),  with  a  narrow  eonvei  psendo-deltidimn  {i)  in  the 
centre :  beak  a  little  distorted,  as  if  attached  when  young ;  dorsal  valve 
ajightly  convei  near  tlie  umbo ;  interior  aa  in  Produela  {longi-^ma.'i 
Stbofhalosia,  King. 

Ex.  S.  Morrisii.  King.  fig.  IS  5. 

Sgn.  Orthotlirix,  Geinitz. 

Shell  attached  by  the  iimho  of  the  vi 
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Cboketbs,  TiKher. 
Ex.  C.  itriattUa,  PI.  XV.  fig,  B».     Elym.  Chont,  a  oop, 
lOmtt  traiuTenelj  oblong,  with  a  wide  sad  Btraight  Mnge-line ;   ana 

doable  I  tbItu  radistelf  atrialcd,  irticnUted ;  hings-margiD  of  Tentral  valve 

witb  a  aerie*  of  tnbolsr  spines ;  fiaaon  covered ;  iatenor  ponetate-itriate  -, 

vaacnlar  impreuioDi  (*)  vety  imall.     {Dandtom). 

Fouil,  a  ip.    Siluriaa  —  Cubonifaooa.    Europe,  N.  i 

Undlda. 


FAMILY  VT.    CttANitD*. 

Slieil  orbicular,  calcarioua,  hinge-leu^  attached  bf  the  nmbo,  or  whole 
breadth  of  tlie  veatnd  valve,  rarel;  free ;  donal  valve  limpet-like  ;  inUiior  of 
each  valve  with  a  broad  gnuinUed  border '  ditk  with  four  large  muscolar 
impreasiouB  and  digitated  vascular  impreaaiona    itmdure  punctate 

Jn%MeU  with  &ee  apual  arms,  directed  towards  the  coneavit;  of  the 
dorsal  valve  and  supported  bj  a  nosB-like  pronunenix  in  the  middle  of  the 
lower  valve  mantle  eitending  t»  the  e^e(  of  the  valves,  and  close]; 
adhering  its  margins  plain      (Fig  169} 
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Cruiia,  Bitiiiu. 

MgK,  XVoMM,  cipiUte.     3)/p€,  Anamia  craniolaria,  L. 

£i.  C.  lBiiiberg(iiuu,PLXV.  ^.  80.    C.  wu)iiula,B;i.  157— 1E9. 

dy>i.  Criopos,  Foil.    OrbieuU  (BDom^)  Cuvin,  —  O.  Norregics,  I'll, 

Sieli  imooth  m  ndiattilj  striated ;  umbo  of  dorul  valve  sub'Cenlial :  of 
ventral  valve  sub.ceDtrHl,  nwrginil,  or  prominent  aud  cap-like,  with  aji  ob- 
9cim  triangiUai  area  tnverW  bj  a  central  lioe. 

The  large  musonUr  impreesiona  of  the  attached  valve  are  aometimes 
canvei,  in  other  specieB  deeply  eicavated;  those  of  the  upper  valve  are 
usually  convei,  but  in  C.  Fariiimiii  the  anterior  (central)  pair  are  deve- 
loped a*  proniineiit  diverging  apophyses.  In  C.  liipertita,  Miimler,  the 
nasal  prooesa  divides  the  flied  valve  into  three  cells.* 

0.  Ignabirgejuu  is  equivalve,  and  either  quite  free  6t  very  slightl]' 
attached.  C.  anomala  is  gregariom  on  rocks  and  stonee  in  deep  nater,  both 
in  the  North  Sea  and  Mediterranean  (40—90  fathomB,  ficix;;  150  fms. 
deadj  Forbes):  the  animal  is  orange-coloured,  and  ite  labial  armsare  thick, 
fringed  with  cirri,  and  disposed  in  a  few  horiiontal  gyrations  (Bg.  159.) 

Dutr.  6  sp.  SpitzbergcD,  Brit.  Medit.  India,  New  S.  Wales.  —  lEiO  fma. 

Fottil,  28  sp.    L.  Silnrian  — ,    Europe. 

C  OHlijuiinna,  Gichw.  (Fsendo- crania  M'Coy)  is  tree,  and  has  Ibe  inter- 
nal border  of  the  valves  smooth ;  the  branchial  impreasions  blend  in  Tront. 
SpoiA/loboltu  craniolaru,  H'Coy,  ia  a  small  and  obscure  fossil,  froni  the 
L.  Ejilnrian  shale  of  Builth.  The  npper  valve  appears  to  have  been  like 
0^allia,  tbe  lower  to  have  had  a  small  grooved  beak,  with  blunt,  tooth-like 
proeeaaei  at  the  binge-line. 


BKACHIOFODA.  837 

FAMILY  Vri.    DisciNiDJS. 
Shell  studied  bj  B  pedicle,  pasaiug  through  s  forameD  in  the  ventnl 
valve  i  Tilvea  not  HrtLrulBted;  minutely  punctate. 

Animal  vilh  a  highly  Taacular  manlle,  Eriiiged  with  long  horayMtB: 
oial  Brma  cuTved  bBckwords,  returning  upon  themaelvea,  aod  endiiig  in  B1II*U 
spires  directed  downwards,  towards  the  veatnl  valve. 


DlsccNA,  Lamarck. 

Sya.  OrhJcnls,  Shy  (uot  CuvJer*).    Orbicnloldea  (elliptic^)  WOA. 

Type,  D.  lomellosa,  PI.  XV.  fig.  31.     (-  D.  oatreoidce.  Loni;) 

Shell  orbieular,  horny ;  upper  valve  limpet-like,  smooth  or  coaceatricallj 
laniellose,  apei  helitnd  the  ceotre ;  lower  valve  flat  or  conical,  with  a  aunk 
and  perforated  disk  on  the  posterior  side ;  interiorpoliahcd;  lower  valve  with 
a  central  proniiueoce  in  front  of  the  foramen. 

.^s>»<i/ transparent^  mantle  lobes  diEtiiiet  all  round;  labial  folde  united, 
not  eiteueile ;  alimentary  caual  simple,  bent  upon  itself  ventroUy,  and  tenni- 
uating  between  the  mantle  .lobes  on  the  right  side.  There  are  four  distinct 
adductor  muscles,  as  in  Crania ;  and  the  same  number  of  aliding  muscles, 
via.  two  pairs  for  the  protraction  and  two  for  the  retraction  of  the  dorsal 
valve,  hut  some  of  these  are  probably  iaseited  in  the  pedicle.  The  oral  cim 
ore  eiticmcly  tciidcr  and  lleiible,  contrasting  with  the  stiff  and  brittle  aetce 
of  tte  mantle,  which  are  themselves  inot«  like  the  bristles  of  certain  anne- 

•  The  OrhiinJa  of  Cuvier  wu  the 
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hits  (e.  g,  the  tea-moDw^  JflmdUe).  IV  j^Uaaa  of  tlie  laimil  to  the 
perfonte  ud  imperibntc  ralia  ia  abowB  to  b>  the  him  u  in  TerrtnUuU, 
b;  the  labial  binge ;  bat  tbe  odIj  proeew  wbidi  can  foaii/f  hkie  BSbrded 
support  to  the  <»al  anna,  ii  derdopcd  bva  the  centre  of  tbe  Tcntnl  valie, 
3B  ia  Crania.  Baron  Kfckholt  hu  reprcsenled  a  Denmiin  fooil  &am  Bel- 
tpom,  nith  B  fiinged  bwderi  bat  if  this  shell  is  tbe  (Emilia  obtoleta  of 
GokUoaa,  tbe  fringe  must  belong  to  the  ihdl,  and  not  to  tbe  mutle. 

Duir.  7  ^.  W.  Africa,  Malana,  Peru,  PanamJi. 

Smr;,  29  ip.  Silnrian  — .  Europe,  U.  Stila,  Falklmd  Td^  The  (27} 
Palieozoie  and  aeoondaij  ipedes  constitote  the  giaias  Orbictioidet,  IfOrb. 
{ScAaotretm,  Kstoigi.)  In  some  ngeata  the  Tslies  are  eqoallj  eonvei, 
and  tbe  (btamen  occniries  tiie  end  of  a  Barrow  groove. 

Sai-gant,  Trematia,  Shaipe.  (—  OrUeella,  D'Orb.)  T.  tenamaiU, 
EnunoDB.  TaJves  conret,  snperficiallj  pnnctate ;  dorsal  valre  with  a  thidt- 
ened  binge-margin  (and  three  diragiog  plalea,  indicated  on  casts ;  Skarpe) 
FaitU,  34  >p   L  and  V  SQwun     N.  America,  Enrope. 


Fig.  163.        Fif.  m.  Ettfrior.  Fig.  IflS,  ^ /ufartor. 

SiPBOHOTBBTa,  Temeoil. 
Elym.  Siphon  a  tabe,  ireloi  perforated, 

Typa,  S.  UDgnicnlata,  Eicfaw.  Gg.  163,  IBS,  a.     S.  TemicoM,  fig.  164. 

Shell  ova],  bi-convei,  sllghtlf  beaked,  canspicuansl;  punctate,  or  spinj ; 

beak  perforated  b;  a  tubular  fbninien ;  binge-margins  thickened ;  ventral 

valve  nith  four  close  adductor  scsra  atnTonndiiig  tbe  forameu.    Tbe  spines 
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An  ma    with  s  h  gUj 
arms  th   k   flesh         ra 
valves  opened  and    oeed  b 


LiNOULA,  Bri^iiere. 

Elym.  Liagala,  a  little  tongue.      Type,  L.  austina,  PI.  XV.  fig.  32. 

Shell  oblong,  eoinpressed,  slightly  gaping  at  each  end,  truncnted  in  front, 
rather  pointeil  at  the  uiubonea;  dorsal  valve  rather  fihortei-,  with  a  thickened 
hinge  iiiargi  II,  and  a  raised  central  ridge  iusiiie. 

jinisial  with  the  mantU-lobes  firiul.i  adhering  to  the  ahcU,  and  united  to 
the  epidermis,  their  margins  distinct,  and  fringed  all  round;  branchial  Feins 
giving  olF  numerous  free,  elongated,  narrow  loops  from  their  Inner  surfaces; 
visceral  cavity  occupying  the  posterior  half  of  the  shell,  and  surrouniied  b.v  a 
strong  muscular  sheafh;  pedicle  elongated,  thick;  adductor  muscles  3,  the 
posterior  pair  combined  ;  two  pairs  of  retraetora,  the  posterior  pair  unsyin- 
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inttrieal,  one  of  them  diriduig ;  protractor  diding  mniclei,  two  pain  { 
itamBch  long  and  ■tcsiglit,  mulsined  b;  infledioiu  of  t!iB  nuenl  dieath ; 
intestine  coavaluted  dorsall;,  leimiDnting  between  the  mantlB-lobea  on  the 
light  side;  oral  arms  disposed  in  ahont  sii  close  whirls,  their  cavities  openii^ 
Into  the  proloDgatiou  of  the  Tisceral  sheath  In  front  of  the  addncton. 

ObtenatioDS  oa  the  living  Lingola  are  mnch  wanted;  the  oral  arms 
probably  ettended  u  br  as  the  margins  of  the  dull;  and  the  pedicle,  wkidi 
is  often  nine  inches  long  in  preaerred  speeimena,  is  doobtless  mnch  lou^, 
and  contractile  when  alive.  The  ahell  is  horn;  and  llelible,  and  alwajs  of  a 
greenish  coloor. 

Dutr.  7  Bp.  India,  Philippiues,  Moloccu,  Anstralia,  Feqeea,  Sandwidi 
Ills.  W.  Ameriea. 

Faiiil,  34  sp.     L.  Silnriag  — .    N.  America,  Snrope,  Thibet. 

lingula  existed  in  the  British  Seas  u  late  as  the  period  uf  the  Coralline 
Crag.  The  recent  species  have  been  foand  at  small  depths,  and  even  at  low- 
water  half  buried  in  sand.  L,  Davitii,  L  Silnrian,  Tremadoc,  has  a  pedicle- 
proove  like  Obolut.  Gg.  1S8.     (Sailer). 


A,  pone 


;  B,  lUding 


The  ptdicli-i 

Obolus,  Eichwald. 
Sffs.  Tlngula,  Pander  ;  Aolonotreta,  Kutorga. 
Eigm,  Oiolm,  a  smsll  Greel  coin.      Type,  0.  ApoUinis,  £ichw. 
SAell   orbicnlar,    calcario-cameoas,    depreeaed,    anb-eqniralve,    i 
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form,  of  oysters,  scallops,  mussels,  and  cockles.*  Thej  come  next  to  the 
univalves  {gasteropoda)  in  variety  and  importance,  and  though  less  numerous 
spedfically,  are  far  more  abundant  individually.f  The  bivalves  are  all 
aquatic,  and  excepting  a  few  widely-dispersed  and  prolific  genera,  are  all 
inhabitants  of  the  sea ;  they  are  found  on  every  coast,  and  in  every  climate, 
ranging  from  low«water  mark  to  a  depth  of  more  than  200  fiithoms. 

In  their  native  element  the  Oyster  and  Scallop  Ue  on  one  side,  and  the 
lower  valve  is  deeper  and  more  capacious  than  the  upper ;  in  these  the  foot 
•  is  wanting,  or  else  small,  and  not  used  for  locomotion.  Most  other  bivalves 
live  in  an  erect  position,  resting  on  the  edges  of  their  shells,  which  are  of 
equal  size.  Those  which  move  about  much,  like  the  river-mussel,  maintain 
themselves  nearly  horizontally,^  and  their  keel-shaped  foot  is  adapted  for 
ploughing  through  sand  or  mud.  The  position  of  those  bivalves  which  Uve 
half-buried  in  ri^er-beds  or  at  the  bottom  of  the  sea,  is  often  indicated  by  the 
darker  colour  of  the  part  exposed ;  or  by  deposits  of  tufa,  or  the  growth  of 
sea- weed  on  the  projecting  ends  of  the  valves. 

In  Niieula  and  some  others  the  foot  is  deeply  cleft,  and  capable  of  ex- 
panding into  a  disk,  like  that  on  which  the  snails  glide :  whilst  in  the  mussel, 
pearl-oyster,  and  others  which  habitually  spin  a  byssus,  the  foot  is  finger-like 
and  grooved. 

The  burrowing  species  have  a  strong  and  stout  foot  with  which  they  bore 
vertically  into  the  sea- bed,  often  to  a  depth  &r  exceeding  the  length  of  their 
valves ;  these  never  voluntarily  quit  their  abodes,  and  often  become  buried 
and  fossilized  in  them.  They  most  usually  burrow  in  soft  ground,  but  also 
in  coarse  gravel,  and  firm  sands  and  clays ;  one  small  modiola  makes  its 
hole  in  the  cellulose  tunic  of  Ascidians,  and  another  in  floating  blubber. 

The  boring  sheU-fish  have  been  distinguished  firom  the  mere  burrowers, 
perhaps  without  sufficient  reason,  for  they  are  found  in  substances  of  every 
degree  of  hardness,  Irom  soft  mud  to  compact  limestone,  and  the  method 
employed  is  probably  the  same.  $ 

The  means  by  which  bivalves  perforate  stone  and  timber  has  been  the 

subject  of  much  inquiry,  both  on  account  of  its  physiological  interest,  and 

the  desire  to  obtain  some  remedy  for  the  iig'uries  done  to  ships  and  piers  and 

breakwaters.     The  ship-worm  {terndo)  and  some  allied  genera,  perforate 

timber  only ;  whilst  the  pholaa  bores  into  a  variety  of  materials,  such  as 

*  They  are  the  Dithyra  of  Aristotle  and  Swainson,  and  constitute  the  seeoiid  or 
^ub-typical  group  ui  the  quinary  system. 

t  It  has  been  stated  that  the  predatory  moUutea  axe  more  numerous  than  the 
Vegetable-feeders ;  but  it  is  not  so  ^vith  the  individuals  constituting  the  species. 

X  This  is  the  position  in  which  tliey  are  always  figured  in  English  books,  being 
best  suited  for  the  comparison  of  one  shell  with  another. 

§  See  the  admirable  memoir  by  Mr.  Albany  Hancock,  in  the  An.  Nat.  Hist,  for 
October,  1848. 
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cbilk,  Atie,  elij,  loft  undstons  and  luidj  marl,  and  Atieotapoaiag  ffiuiti  :* 
it  bti  ilso  been  found  boring  in  the  pest  of  aabinuine  foroU,  in  wni,  and  in 
■mber.f  It  is  oblions  tbat  tbex  Mbstuicet  oaa  only  be  perforated  alike 
hj  mechameal  tneana ;  either  bj  the  fbot  or  hj  the  rilres,  or  both  together, 
n4  in  the  borrowing  shellfish.  The  fkolat  shell  is  rongh,  like  a  file,  and 
Biiffldentlj  hard  Id  abrade  limestone;  and  the  animal  is  able  to  turn  from 
aide  to  side,  or  even  quite  round  in  its  eel],  the  interior  of  which  a  ofleo 
anaulated  with  furrows  made  faj  the  spines  on  the  front  of  the  Talvea.  The 
foot  of  the  pMat  is  very  Urge,  fllliug  the  great  anterior  opening  of  the 
valice ;  that  of  the  ship-worm  is  am&ller,  but  BUrrannded  with  a  thick  collar, 
formed  b;  the  edges  of  the  mantle,  and  both  are  armed  with  a  strong  tpilAe- 
lium.  The  foot  appears  to  be  a  more  efficient  initroment  tiian  the  shell  in 
one  respect,  inasmucJi  as  its  sarlace  may  be  renewed  as  fast  as  it  is  worn 
Bn;4     {BaHcoti.) 

The  mechanical  eiplanation  becomes  more  diSicalt  in  the  case  of  another 
set  of  shells,  lithodomai,  gottroeitma,  laxicava,  and  ungvHna,  which  bore 
onlj  into  oalcarioiu  rocks,  and  attack  the  hardest  maible,  and  still  harder 
shells  (fig.  25,  p.  ii).  In  these  the  valves  can  render  no  assistance,  as  thej' 
are  smooth,  and  covered  with  epidentiit;  neither  does  the  foot  help,  being 
small  and  finger-like,  and  not  applied  to  the  end  of  the  burrow.  Their  power 
of  movement  alao  ia  eitremelj  limited,  their  cells  not  being  eyliudriesl,  whilst 
one  of  them,  mxicava,  is  fiied  in  its  crypt  by  a  bguiit.  These  sh^  fish  have 
been  supposed  to  dissolve  the  rock  b;  chemical  means  (Deikagts),  or  else  to 
wear  it  awaj'  with  the  thickened  anterior  mai^us  of  the  mantle.   ( ffatimei.}  i 

The  holes  of  the  lithoddMi  often  sorve  to  shelter  other  animals  after  the 
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death  of  the  rightful  owners ;  species  of  ModiolUt  ArcOy  VenerupiSt  and  Co- 
ralUopkaga,  both  recent  and  fossil,  have  been  found  in  such  situations,  and 
mistaken  for  the  real  miners.* 

The  boring  shellfish  ha?e  been  called  "  stone-eaters"  {Uihophagi)  and 
"  wood-eaters"  {jfyhpAagi),  and  some  of  them  at  least  are  obliged  to  swallow 
the  material  produced  by  their  operations,  although  they  may  derive  no 
sustenance  from  it.  The  ship-worm  is  often  filled  with  pulpy,  impalpable 
sawdust,  of  the  colour  of  the  timber  in  which  it  worked.  {Hancock.)  No 
shellfish  deepens  or  enlarges  its  burrow  after  attaining  the  full-growth  usual 
to  its  species  (p.  48). 

The  bivalves  live  by  filtering  water  throui^h  their  gills.t  Whatever 
particles  the  current  brings,  whether  organic  or  inorganic,  animal  or  vege- 
table, are  collected  on  the  surface  of  the  breathing-organ  and  conveyed  to  the 
mouth.  In  this  manner  they  help  to  remove  the  impurities  of  turbid  water.^ 
The  mechanism  by  which  this  is  effected  may  be  most  conveniently  examined 
in  a  bivalve  with  a  closed  mantle,  like  the  great  Mya  (fig.  170),  which  lives  in 
the  mud  of  tidal  rivers,  with  only  the  ends  of  its  long  combined  siphons 
exposed  at  the  surface. $  The  siphons  can  be  extended  twice  the  length  of  the 
shell,  or  drawn  completely  within  it ;  they  are  separated,  internally,  by  a 
thick  muscular  wall.  The  branchial  siphon  {s)  has  its  orifice  surrounded  by 
a  double  fringe ;  the  exhalent  siphon  (s*)  has  but  a  single  row  of  tentacles ; 
these  organs  are  very  sensitive,  and  if  rudely  touched  the  orifices  close  and 
the  siphon  itself  is  rapidly  withdrawn.  When  unmolested,  a  current  flows 
steadily  into  the  orifice  of  the  branchial  siphon,  whilst  another  current  rises 
up  from  the  exhalent  tube.  There  is  no  other  opening  in  the  mantle  except 
a  small  slit  in  front  {p)  through  which  the  foot  is  protruded.  The  body 
of  the  animal  occupies  the  centre  of  the  shell  (&),  and  in  front  of  it  is  the 
mouth  {o)  furnished  with  an  upper  and  a  lower  lip,  which  are  prolonged  on 
each  side,  into  a  pair  of  large  membranous  palpi  {t).  The  gills  (^)  are  placed 
two  on  each  side  of  the  body,  and  are  attached  along  their  upper,  or  dorsal 
margins ;  behind  the  body  they  are  united  to  each  other  and  to  the  siphonal 
partition.   Each  gill  is  composed  of  two  laminae,  divided  internally  into  a  series 

*  Fossil  univalves  {trochi)  occupying  the  burrows  of  apheUu,  were  discovered  by 
Mr.  Bensted  in  the  Kentish-rag  of  Maidstone.  See  Mantell's  Medals  of  Creation. 
M.  Buyignier .  has  found  several  species  of  Area  fossilized  in  the  burrows  of 
lithodomi. 

t  It  seems  scarcely  necessary  to  remark  that  the  bivalves  do  not  feed  upon  prey 
caught  between  their  valves.  Microscopists  are  well  aware  that  sediment  taken  ftom 
the  alimentary  canal  of  bivalve  shellfish  contains  the  skeletons  of  animalcules  and 
minute  vegetable  organisms,  whose  geometrical  fwrns  are  remarkably  varied  and 
beautiful ;  they  have  also  been  obtained  (in  greater  abundance  tiian  ordinary)  from 
mud  filling  the  interior  of  fossil  oyster-shells. 

t  When  placed  in  water  coloured  with  indigo,  they  will  in  a  short  time  render  it 
clear,  by  collecting  the  minute  particles  and  condensing  them  into  a  solid  form. 

i  Alder  and  Hancook  on  the  branchial  currents  of  PhoUu  and  Mya.  An.  Nat. 
Hist.  Nov.  1851. 
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of  puallel  tubea,  indiated  oabide  b; 
tnuuTcne  linea;  time  tabea  open  into 
loDgituduul  duumel)  *t  the  base  or  Uia 
gillg,  whidi  units  behind  the  posterior 
adductor  muscle  at  the  conuaeacemeat 
of  the  eihaleut  siphon  (c).  Diamined 
bf  tha  micTDtcape,  the  gill  luninie  ap- 
pear to  be  a  Detworlc  of  blaod-ressels 
.  whose  pores  opening  into  the  gill-tubes, 
u«  Unged  with  vibnitile  cilia.  These 
mienacopic  organs  perform  moat  impor- 
tant offloes ;  thej  create  the  currents  of 
water,  arrest  the  floating  particles,  and 
mould  (hem,  miied  with  the  vi»dd  secre- 
tioD  of'tbe  surface,  into  threads,  in  the 
ftarrows  of  the  gill,  and  propel  them  along 
th«  grooved  edge  of  iia  free  mu^n,  iu  the 
direction  of  (be  moutli ;  the;  are  then 
ncdved  between  the  palpi  in  the  form 
of  raTcUed  thrands.  [Alder  and  San- 
axt.) 

In  Kya,  tbeccfare  (and  in  other  bur- 
rowers),  the  CBTitf  of  the  shell  forms  a 
doted  branchial  chamber,  and  the  water 
which  enters  it  b;  the  respiraloij  stphoD 
can  onlf  escape  b;  paasing  Utrongh  the 
gills  into  the  dorsal  ebumels,  and  so  into  < 
the  eibalent  siphon.  In  the  riTcr- 
mussel  the  gills  are  not  united  to  the 
bodj,  bnt  a  sK  is  left  bj  which  water 
might  pass  into  the  doraal  channel,  were 
it  not  for  (he  dote  apposition  of  the  parts 
under  ordinaiycircumatsocestfig,  17^,^). 
The  gills  of  the  ofstcr  are  united 
throughont,  by  their  bases,  to  each   other  and 


the  mantle,  completely 
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In  Mune  gcixtra  the  gilli  nibMrre  ■  third  pnrpoie ;  the  orldocU  opea 
nto  the  dorsal  dunneli.  and  the  egga  ire  nceived  into  the  gill-tube*  and 
reUined  there  until  thej  an  hatehed.  lu  the  riTer-maaKl  the  outer  gUli 
only  leerave  the  eggi,  irith  which  the/  are  complelelj  dittcoded  in  the 
winter  moaUia  (Fig,  171,  b,o).  In  Cyelai  the  inner  gilla  form  the  msr- 
nptmi,  and  onlf  fnin  10  to  30  of  the  fry  ar«  foond  in  them  at  one  tilMi 
thew  remain  imljlthe/  areDeoily  ■qoartcr  the  length  of  the  pareat.' 


Fig.  171.  Rim-muuet.    (^iKdncf^t 


The  vali'tt  of  tht  CoKchifera  are  boond  together  }>j  an  elaatie  ligamnl, 
and  aitienlated  bj  a  binge  funuBfaed  with  interlocking  teetb.  The  ahell  ii 
doaed  b;  powerfol  adductor  muscles,  but  opem  ipantaneoiul;  b;  the  action 
of  the  ligament,  when  the  animal  rclaiea,  and  afler  it  ii  dead. 

Sach  talve  is  a  hollow  cone,  with  the  apei  turoed  more  or  leaa  to  one 
aide ;  the  i^ai  ii  the  point  &om  which  the  growth  of  the  tiItg  commenco, 
and  ia  termed  the  beali,  or  tmbo  (p.  370  "^  haikt  (laihona)  are  near  the 
hinge,  becaoee  that  aide  grawi  leaat  r^idlj,  sometimes  the/  aie  quite  mar- 
ginal i  but  the;  alwaya  tend  to  become  wider  qiart  with  age.  The  be«ki  are 
either  gtraight,  aa  in  Fecten;  curved  w  in  Vmu;  or  spiral,  aa  in  hocardia 
and  Dieirai.  In  the  latter  ease  each  valve  is  lilfc  a  spiral  univalve,  especially 
those  with  s  large  aperture  and  amall  epire,  such  as  Conciolefo* ;  it  is  the 
left  valve  which  rcacmbles  the  ordinary  univalye.  the  right  valve  being  a 
l^-ianded  ipiral  lihe  the  reversed  gasteropods.  When  one  valve  is  spiral 
and  the  other  flat,  as  in  CAanm  amaimia  (Eg.  185),  the  resemblance  to  en 
opercolated  spiral  univalve  become)  very  striking  (see  p.  47). 

•  Soma  other  pirtlcu 
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The  nltlion  of  the  bImU  to  the  animtt  msj  be  readily  determined,  ia 
most  ingtsnnt,  b;  the  direction  of  the  UKionet,  and  the  positioo  of  the  tigo- 
mont.  The  nmboaea  are  tamed  tonardi  the  front,  and  the  ligament  ia  pot- 
teriar;  both  sie  eitnated  on  the  back,  or  doraal  aide  of  tbe  ahell.  The 
leiigiA  of  a  bivalve  ii  measured  from  the  anterior  to  the  posterior  aide,  it« 
bmith  from  the  dorsal  margin  to  the  bSBe,  and  ite  tUKkiieti  from  the  centres 
of  the  dosed  yaliea.' 


umlio,   ,Ug.ra       ,*.b         ill   rlB     ,    ,  p        g,/,   «,    ,m 

The  Conehi/era  arc  mostly  fqahahe,  the  right  and  left  lalves  beiu^  of 
the  aame  siie  and  ehape,  except  in  the  Oitreida  and  a  few  others.  In  Ostrea, 
Pandora  sad  Lgaaiia  the  right  valve  is  smallest;  in  Ciamoilrea  and  Car- 
bsla,  Vae  led ;  whilst  the  Chantaeea  follow  no  rule  in  this  respect. 

The  liivaW^s  are  all  more  or  less  iiieqiiilaleral,  the  anterior  beinp  asuallj 
much  shorter  than  the  posterior  side.  Pectancidus  is  nearly  equilateral,  and 
in  Glfdmera  and  So/tmi/a,  the  anterior  is  mnch  longer  than  the  posterior 
side  The  front  of  the  smaller  Pectena  is  shewn  by  the  bysaal  notch  ;  bat  in 
the  large  scallops,  oysters  and  SpondgU,  the  only  indication  of  the  position 
of  the  animal  is  aCTorded  by  the  large  internal  muscular  impression,  which  is 
on  ^cpiiterior  side.  The  ligament  is  sometimes  between  the  umbones,  but 
a  never  anterior  to  them.  The  tiphanai  inprraion,  inside  the  dielt,  is 
always  posterior. 
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wHen  ihey  cannot  be  completely  shut.  In  Oaslrochana  (PI.  XXIII.  fig.  15  J 
the  opening  is  anterior,  and  serves  for  the  passage  of  the  foot ;  in  Mya  it  is 
posterior  and  siphonal  y  in  Solen  and  Olycimeris  both  ends  are  open.  In 
Bysto-area  (PI.  XYII:  fig,  13,)  there  is  a  ventral  opening  formed  by  corres- 
ponding notches  in  the  margin  of  the  valves,  which  serves  for  the  passage  of 
the  bjssos ;  in  Pecten,  Avicula,  and  Anomiay  (fig.  176  s)  the  byssal  notch 
(or  sinus)  is  confined  to  the  right  valve. 

The  surface  of  bivalve  shells  is  often  ornamented  with  ribs  which  radiate 
from  the  umbones  to  the  margin,  or  with  concentric  ridges,  which  coincide 
with  the  lines  of  growth.  Sometimes  the  sculptoring  is  oblique,  or  wavy ; 
in  Tellina  fabula  it  is  confined  to  the  right  valve.  In  many  species  of 
PholaSj  Teredo  and  Cardium  the  surface  is  divided  into  two  areas  by  a  trans- 
verse furrow,  or  by  a  change  in  the  direction  of  the  ribs.  The  lunule  (see 
fig.  14,  p.  26,)  is  an  oval  space  in  front  of  the  beaks;  it^is  deeply  im- 
pressed in  Cardium  retusum,  L.  Astarte  excavata  and  the  genus  Opis. 
When  a  similar  impression  exists  behind  the  beaks  it  is  termed  the  escut- 
cheon,* 

The  ligament  of  the  Conchifera  forms  a  substitute  for  the  muscles  by 
which  the  valves  of  the  Brachiopoda  are  opened.  It  consists  of  two  parts, 
the  ligament  properly  so  called,  and  the  cartilage ;  they  exist  either  combined 
or  distinct,  and  sometimes  one  is  developed  and  not  the  other.  The  external 
ligament  is  a  homy  substance,  similar  to  the  epidermis  which  clothes  the 
valves;  it  is  usually  attached  to  ridges  on  the  posterior  hinge-margins, 
behind  the  umbones,  and  is  consequently  stretched  by  the  closing  of  the 
valves.  The  ligament  is  large  in  the  river-mussels,  and  small  in  the  Mactras 
and  Myas,  which  have  a  large  internal  cartilage ;  in  Area  and  Pectuneulus 
the  ligament  is  spread  over  a  fiat,  lozenge-shaped  area,  situated  between  the 
umbones,  and  furrowed  with  cartilage  grooves.  In  Chama  and  Isocardia  the 
ligament  splits  in  front,  and  forms  a  spiral  round  each  umbo.  The  Pholades 
have  no  ligament,  but  the  anterior  adductor  is  shifted  to  such  a  position  on 
the  hinge-margin  that  it  acts  as  a  hinge -muscle.     (PI.  XXIII,  fig.  13.) 

The  internal  ligament,  or  cartilage,  is  lodged  in  furrows  formed  by  the 
ligamental  plates,  or  in  pits  along  the  hinge-line ;  in  Mya  and  Nucula  it  is 
contained  in  a  spoon- shaped  process  of  one  or  both  valves.  It  is  composed 
of  elastic  fibres  placed  perpendicularly  to  the  surfaces  between  which  it  is 
contained,  and  is  slightly  iridescent  when  broken ;  it  is  compressed  by  the 
closing  of  the  valves,  and  tends  forcibly  to  open  them  as  soon  as  the  pressure 
of  the  muscles  is  removed.  The  name  Amphidesma  (double  ligament)  was 
given  to  certain  bivalves,  on  the  supposition  that  the  separation  of  the  carti- 

*  Only  those  technical  terms  which  are  used  in  d^  peculiar  tense  are  here  referred 
to ;  for  the  rest,  any  Dictionary  may  be  consulted,  especially  Roberts's  Etymological 
Dictionary  of  Geology ^  by  Longman  and  Co. 
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ItuK  from  the  ligameut  wu  peenliu  to  them.  Tke  ouiiUgc-pJt  of  mimf  of 
the  Jnatiaida  is  furniahed  ioUniBllj  with  a.  moveable  ossicle. 

The  ligament  ii  frequentlj  preserved  in  fouil  shells,  such  a*  the  greet 
Cypriou  ind  Carditu  of  the  London  CUy,  the  Unios  of  the  Weolden,  and 
even  in  smie  loner  Silnrian  bivelies. 

All  biftlves  are  clothed  with  an  epidermii  (d.  p.  40)  which  it  organi- 
cally connected  with  the  margin  of  the  mantle.  Tt  19  developed  to  a  remark- 
able  eitent  iu  Solemya  and  Glydmeri,  (PI.  XXII.  fig.  13,  17),  and  in  Mya 
it  is  continned  over  the  siphons  and  closed  mantle -lobes,  making  the  shell 
appear  inlernai. 

The  interior  of  bivalves  is  inscribed  with  characters  borrowed  directlj 
from  the  shelt-Gsh,  and  affording  a  surer  clue  to  its  aflinities  than  those 
nliich  the  citerior  presents.  The  structure  of  the  h'mge  characterises 
twlh  families  and  genera,  whilst  the  condition  of  the  respiratory  and 
locomotive  organs  may  he  to  some  eitent  inferred  &om  the  muscular 
markings. 

The  mai^a  of  the  shell  on  which  the  ligament  and  teeth  are  situated,  is 
termed  the  kinge-iitie.  It  is  Te>7  long  and  straight  in  Avicuia  and  Area, 
very  short  in  Valiellc,  and  curved  in  mast  genera.  The  locomotive  bivalves 
have  generallg  the  strongest  hinges,  but  the  most  perfect  eiamples  are  pre- 
sented by  Area  and  Spondt/lui.  The  central  teeth,  those  immediately 
beneath  the  umbo,  are  called  hinf;e  (or  cardinal)  teeth ;  those  on  each  side 
we  lateral  teeth.  SometimeB  lateral  teeth  ere  developed,  end  not  cudinal 
teeth  {Alasmodon ;  Kellia):  more  frequently  the  hinge-lceth  alone  are 
present.  In  young  shdls  the  teeth  are  sharp  and  well-deGned;  in  aged 
specimens  they  arc  often  thickened,  or  even  obliterated  by  irregular  growth 
[HippOpadiuiK)  or  the  encroachment  of  the  hinge-line  {Pectuneulia).  Many 
of  the  filed  aud  boring  shells  are  edentulous.* 

The  mmcilar  impretsinia  are  those  of  the  adductors,  the  foot  and  byesus, 
the  siphons  and  the  mantle  (seep  S6.) 

The  adductor  impi  etnons  are  usually  simple,  although  the  muscles 
thcmseives  may  be  composed  of  two  elemenlB,f  as  in  O/therea  eUone 
(Gg.  11  p  26)  and  the  common  oyster.  The  impression  of  the  posterior 
adductor  m  Apan^/w  is  double  <P1.  XVI,  Sg,  15).  In  P'ectm  Bariiu 
(Sg.  173  a  a  )  large  indcpendBnt  impressions  are  formed  hy  the  two  por- 
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Fig.  17S,  £(/'"■'«■      (P«(™«m«.).-         x^tH 

a,  a,  adductor;  p,  pedftl  Imprflulan  j  rn,  palllfti  llaff:  J,  UgulwatlllllB^ljli  t.  r.  CBT- 

In  the  /^  valve  of  Jaomia  there  are  four  diatinct  muaculir  impreauooa 
(fig.  175).  Of  tlese,  the  bbibII  posterior  epot  ■loneit  produced  by  Oiead- 
ductar,  and  mnespoDds  with  Ihe  solitary  impression  in  the  light  valve. 


mt.m.RiShltaltt.  Fig.  174.  T\g.\n.  Lt}ttatrt.' 

The  adductor  itself  (fig,  171  a')  ia  double.  The  large  central  impreeaion  (p) 
is  produced  by  the  muscle  of  the  plu^  (the  equivalent  of  the  byaal  mnscle  in 
Fiana  and  Modiola).  The  small  impression  within  the  umbo  (»)  aod  the 
third  impression  in  the  disk  ip')  (wanting  in  Plaeunomia)  are  caused  by  the 
retraclore  of  the  fuot. 

The  term  monomi/ary,  employed  by  Lamarck  to  distinguish  the  bivalves 
with  one  adductor,  applies  only  to  the  Oatrada,  part  of  the  Avic«tiJ/e,  and 
to  the  ijenera  Tridacna  and  iliillenii. 

The  dimyiry  bivalvEs  have  a  second  adductor,  near  the  anterior  margiu. 


■  Fl(.  r 


.  Right  ralve 


In  ipMppiui 
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which  is  mull  in  XytiUu  (%.  30),  bnt  large  in  Puma.  Ths  retraelor 
mnscles  of  the  Toat  (alresd;  alluded  to  ai  p.  SS)  hnve  their  Gied  points  near 
those  at  the  addncton ;  ths  Bnteriar  pair  are  attached  withio  the  umbonea 
(Bg.  1TT>  <ii  «,)  or  nearer  the  adductor,  aa  in  MtarU,  and  Vnio  (fig.  172). 
The  posterior  ptuc  if'p')  are  often  close  to  the  adductor,  and  leave  do 
Kparale  impreMion.  Tlie  Jhaonida  have  two  additional  retractor!  of  the 
foot,  attached  laterally  behind  the  anterior  adductors ;  in  Leda,  Soienella, 
and  a  fevr  othen,  this  lateral  attachment  forms  a  line  eitending  from  the 
anterior  addactor  backwards  into  the  moboaal  region   of  tlie  eliell.     (See 

H-XVil.  fig.  21,  aa.) 

In  those  ahellfish  like  Fiana  and  the  mnssel,  which  are  pennauentl; 
moored  by  a  ettong  iyww,  the  foot  (/)  serves  onlj  to  mould  and  fix  the 
threads  of  whicti  it  is  formed.  Tlic  Sbres  of  the  foot-muscles  pass  chiefly  to 
the  byiauB  (b),  and  betides  these  two  additional  muscles  ip.p)  are  developed. 
In  Fvma,  Modiota  and  Srtaaena  the  byssal  muscles  are  equal  to  the  great 
addactoTS  in  me. 
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ridge  of  Dieeras  and  Cardilia  resembles  a  lateral  tooth,  and  in  the  extinct 
genas  Badiolties  both  adductors  were  attached  to  large  tooth-like  processes 
of  the  opercular  valve ;  but,  as  a  rule,  the  muscles  deposit  less  shell  than  the 
mantle,  and  their  impressions  deepen  with  age. 

The  pallial  line  (fig.  177,  m)  is  produced  by  the  muscular  fibres  of  the 
mantle-margin;  it  is  broken  up  into  irregular  spots  in  the  monomyary 
bivalves,  and  in  Saxicava  and  Panopaa  Norvegica, 

The  siphonal  impression^  or  pallial  sinus  (fig.  14,  p.  26,)  only  exists  in 
those  shells  which  have  retractile  siphons ;  its  depth  is  an  index  to  their 
length.  The  large  combined  siphons  of  Mya  (fig.  170)  are  much  longer  than 
the  shell ;  and  those  of  some  Tellinida  three  or  four  times  its  length,  yet  they 
are  completely  retractile.  The  small  siphons  of  Cyclas  and  Dreissena  cause 
no  inflection  of  the  pallial  line.  The  form  of  the  sinus  is  characteristic  of 
genera  and  species. 

In  the  umbonal  area  (within  the  pallial  line)  there  are  sometimes  fur- 
rows  produced  by  the  viscera,  which  may  be  distinguished  from  the  mus- 
cular markings  by  absence  of  poUsh  and  outline.     (See  Lucina,  PI.  XIX. 

fig.  6.)  • 

Fossil  bivalves  are  of  constant  occurrence  in  all  sedimentary  rocks ;  they 
are  somewhat  rare  in  the  oldest  formations,  but  increase  steadily  in  nnmber 
and  variety  through  the  secondary  and  tertiary  strata,  and  attain  a  maximum 
of  development  in  existing  seas. 

Some  families,  like  the  Cyprinida  and  Lueinida  are  more  abundant 
fossil  than  recent ;  whilst  many  genera,  and  on£  whole  family  (tbe  ffippuri' 
tida)t  have  become  extinct.  The  determination  of  the  affinities  of  fossil 
bivalves  is  often  exceedingly  difficult,  owing  to  the  conditions  under  which 
they  occur.  Sometimes  they  are  found  in  pairs,  filled  up  with  hard  stone ; 
and  frequently  as  casts,  or  moulds  of  the  interior,  giving  no  trace  of  the 
hinge,  and  very  obscure  indications  of  the  muscular  markings.  Casts  of 
single  valves  are  more  instructive,  as  they  afi'ord  impressions  of  the  hinge.* 

Another  difficulty  arises  from  the  frequent  destruction  of  the  nacreous 
or  lamellar  portion  of  the  fossil  bivalves,  whilst  the  ceUnlar  layers  remain. 
The  Aviculida  of  the  chalk  have  entirely  lost  their  pearly  interiors ;  the 
Spondylij  ChamaSf  and  Radiolites  are  in  the  same  condition,  their  inner 
layers  are  gone  and  no  vacancy  left,  the  whole  interior  being  filled  with  chalk. 
As  it  is  the  inner  layer  alone  which  forms  the  hinge,  and  alone  receives  the 
impressions  of  the  soft  parts,  the  true  characters  of  the  shells  could  not  be  de- 
termined from  such  specimens.  Our  knowledge  of  the  extinct  Radiolite  is 
derived  from  natural  moulds  of  the  interior,  formed  before  the  dissolution  of 

*  These  impressions  may  be  conveniently  moulded  with  gutta-percha.  M.  Agassis 
published  a  set  of  plaster-casts  of  the  interiors  of  the  genera  of  recent  sheUs,  which 
may  be  seen  in  the  Brit.  Museum.  [Memoire  sur  les  monies  des  Mollusquet,  vivans 
etfossiles,  par  L.  Agassiz,  Mem.  Soc.  Sc.  Nat,  Neuchatel,  t.  2.]. 
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tha  iana  U;er  of  sbell,  oi  from  ipecEmeiia  in  ntiich  tiii*  lijei  ii  npliced  by 
.p«r. 

Tha  oeceauties  of  geologiits  hare  oonpetled  them  to  pay  Ter;  minute 
attcation  to  the  markingB  intheiaterioror  sheila,  to  their  mieroscopic  texture, 
and  everj  other  available  aonrce  of  compariion  and  distbctioD.  It  most  not, 
however,  be  eiprcted  that  the  entire  atracture  and  aSnitiei  of  mollugcona 
animals  can  be  jiredicated  from  tha  eiamination  of  an  internal  mould  or  a 
moraeJ  of  shell,  any  more  than  that  the  forin  and  babita  of  an  eitinct  qoad- 
mped  can  be  inferred  from  a  solitaiy  tooth  or  the  fragment  of  a  bone.* 

The  tyitema/ip  arrangenifat  of  the  bivalves  now  employed  is  eesentiallj 
that  of  Lamarak,  modified,  however,  h;  many  recent  obaervatioDS.  The 
bmilies  follow  each  other  aocordiog  to  Telaiioiuhip,  and  not  according  to 
absolate  rank;  the  Veaerida  are  the  highest  organized,  and  from  this  ciilnu> 
naUog  point  the  stream  of  affinitiea  takes  two  courses,  one  towards  the  Hjas, 
the  other  in  the  direction  of  the  ojatera ;  groups  analogically  related  to  the 
Tiaiicanfi  and  BTOckiofoda. 

SECTION    A.       ASIFHONIDA. 

a.  Pallial  lint  timple:  Intt^ro-paUialia. 
Fam.  1.  Ostreidee.  I  4.  ArcadEs. 

S.  Avicnlidie.  G.  TrigoniadK. 

3.  Mytilidn.  6.  Uuionidec. 

SUCTION   B.      SiFHONTDt. 

7.  Chamida;.  I  11.  Lueinide. 

8.  HippnriUda).  |  12.  UyeladidK, 

9.  Tridacnidie.  !  13,  CyprinidES. 
10.  Cardiadce.                         I 

b.  Fallal  line  tinualed:  Sinn-pallialia. 

14.  Venerida;.  I  X3.  Ujacidv. 

15.  Maclrida.  19.  Anatiuidv. 

Ifl.  TellinidR.  20.  Gastrochsnida. 

IT.  Soleoidie.  I  21.  Fholadida. 

The  characters  which  have  been  most  relied  on  for  diatingnishing  then 
gronpa  and  the  genera  of  bivalves  are  the  following,  staled  nearly  in  the 
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6.  Microscopic  structure  of  the  shell,     (r.  p,  38.) 

7.  Position  of  the  ligament^  internal  or  external. 

8.  Dentition  of  the  hinge. 

9.  Equality  or  inequality  of  the  valves. 

10.  Regularity  or  irregularity  of  form. 

11.  Habit; — free,  burrowing  or  fixed. 

12.  Medium  of  respiration,  fresh  or  salt-water. 

A  few  exceptions  may  be  found,  in  which  one  or  other  of  these  chai^ters 
does  not  possess  its  usual  value.*  Such  instances  serve  to  warn  us  against 
too  implicit  reliance  on  single  characters.  Groups,  to  be  natural^  must  be 
based  on  the  consideration  of  all  these  particulars — on  "  the  totality  of  the 
animal  organization.'*     (Owen). 

SECTION  A.    AsiPHONiDA. 

Animal  unprovided  with  respiratory  siphons ;  mantle-lobes  free,  or  united 
at  only  one  point  which  divides  the  branchial  from  the  exhalent  chamber 
{cloaca)  ;  pallial  impression  simple. 

Shell  usually  pearly  or  sub- nacreous  inside ;  ceUular  externally ;  pallial 
line  simple  or  obsolete. 

FAMILY  I.     OsTEEiP^. 

Shell  ineqnivalve,  slightly  inequilatural,  free  or  adherent,  resting  on  one 
valve ;  beaks  central,  straight ;  ligameut  internal ;  epidermis  thin ;  adductor 
impression  single,  behind  the  centre;  pallial  line  obscure;  hinge  usnally 
edentulous. 

Animal  marine ;  mantle  quite  open ;  very  slightly  adherent  to  the  edge 

*  1.  Cardita  and  Crassatella  (Fam.  13)  have  the  mantle  more  open.'whilst  in 
Iridina  (6),  and  especially  in  Dreusena  (3)  it  is  more  closed  than  in  the  most  nearly 
allied  genera. 

2.  J/tt//wm  (6)  and  rridflcwa  (9)  are  nionomyary. 

3.  Leda  (4)  and  Adacna  (10)  have  a  pallia!  sinus ;  Anapa  (16)  has  none. 

4.  The  form  of  the  foot  is  usually  characteristic  of  the  families ;  but  sometimes  it 
is  adaptively  modified. 

5.  Diplodonla  (11)  has  four  gills. 

6.  Pearly  structure  is  variable  even  in  species  of  the  same  genus. 

7.  Cratsatella  (13)  and  Semele  (16)  have  an  internal  ligament;  in  Solenella  a.nd 
Isoarca  (4)  it  is  external. 

8.  Anodon  (16).  Adacna^  Serripes  (10),  and  Cryptodon  (11)  are  edentulous. 

9.  Corbula  {\8)  and  Pandora  {\9)  axe  more  inequivalve  than  their  allies ;  Chama 
arcinella  (7)  is  equivalve. 

10.  Hinnites  (1),  jEtheria  (i»).  Myochamaand  Chamostrea  (19)  are  irregular. 

1 1 .  Pecten  is  free,  byssiferous,  or  fixed :  Area  free  or  byssiferous.  This  character 
varies  with  age  and  locality  in  the  same  species.  It  does  not  always  depend  on  the 
form  of  tlie  foot,  as  JEtheria,  though  fixed,  has  a  large  foot,  and  Lithodomut  and  Un- 
gulina — boring  shells— have  the  foot  like  Mytitus  and  Lucina. 

12.  Novaculina  is  a  river  Solen,  and  Scaphula  a  f^esh-water  Area. 
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of  Uie  shell ;  foot  anuill  and  byuifcrons,  or  abwlete  ;  ^Ils 
2  on  each  side ;  addacEur  muscle  compowd  of  two  clementa,  but  represeatii^ 
only  the  jNuf  nwr  ahell'muBcle  of  other  faivalvea. 
OsTiut,  L.    Oyster. 

i^D.  AmphidoDta  and  Pjcnodoata,  Fischer.    Fdoris,  Poli. 

2^t,  0.  cdulis,  L.     Ex.  O.  diloviani.  PI.  XVL  fig.  1. 

SAell  irregulsr,  attached  by  the  left  nive ;  upper  lalve  flat  or  eoDcave, 
often  plain ;  lower  convei,  often  plaited  or  fotiaceous,  and  with  »  prominent 
beak ;  ligamental  cavity  trisngulsr  or  elongated ;  hinge  toothleas ;  atruotoie 
Bib-Macreaiu,  laminatod,  with  prismatic  celinlar  aubstance  between  the 
mai^ns  of  the  lamina. 

Aaimal  with  the  mantle-margin  double,  finely  fringed;  ^Qa  nearly 
eqnil,  united  posteriorly  to  each  other  and  the  mantle-lobea,  forming  a  com- 
plete  branchial   chamber  (   lips  plain ;    palpi  tiiangnlar,   attached ;    leiea 

Siatr.  60  sp.    Tropical  and  temperate  seaa.     tforway.  Black  Sea,  &c. 

F«<(i/,  200  «p.    Cvb.  — .    U.  States,  Snrope,  India. 

The  interior  of  recent  oyster-dieUg  kaa  a  slightly  nacreons  lustre ;  in 
fbuil  specimcna  an  irregular  cellular  structure  is  often  rery  apparent  on  de- 
composed or  fractored  snrfaces.  Fossil  oysters  which  have  grown  upon 
Jmrnottitei,  Trigoma,  &c.  frequently  take  the  form  of  these  shell*, 

Ih  the  " eock'e-camh"  oysters  both  tbItos  are  plaitedj  0.  diluinaiia 
aends  out  long  root-lilce  proeeases  from  its  lower  valre.  The  "  Tree  oystei" 
{Dendrottrea,  Sw.)  grows  on  the  root  of  the  mangrove.  Oyster  shells  beeonio 
very  thick  with  age,  espeei^y  in  rough  water;  the  fossil  oyster  of  theTagus 
(0.  longiroitris)  attalosa  length  of  tiro  feet.  The  greatest  enemy  of  ojater- 
banks  is  a  sponge  (CTwiio),  which  eats  into  the  valves,  both  of  dead  sod  Uving 
shells ;  at  first  only  small  round  holes,  at  irregular  intervals,  and  often  dis- 
posed in  regular  patterns,  arc  visible ;  but  ultimately  the  ahd  is  completely 
mined  and  falls  to.  pieces.  Natural  oyster-hanlis  niually  occur  iu  water 
eeveral  fathoms  deep;  the  oysters  spawn  iu  May  and  June,  and  the  fry 
("spata")  are  eitensively  collected  and  removed  to  ailiflcial  grounds,  of 
tanks,  where  the  water  is  very  shallow  ;  they  are  then  celled  "  natives,"  and 
do  not  attain  their  fnll  growth  iu  less  than  &  or  7  years,  whilst  the  "  aea- 
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/ervmm%hetmkt.Siii-ff»Mra.  Oiyfhaa, 
Lamarek.     G.  incurra,  Sb^  (uction)  fig.  < 
178.   Free,  OT  TETj  slighnj  attaclied ;  left  ^ 
vdve  witka  prominent,  iacDrred  nn  ~ 
rightvalTe  amall,  eaatxio.    FcaiU,  SO  ap. 
Liae  —  Chslk.    Enropo,  India. 

Eiogyra,  Sby.     E.  conica,  PI.  IVI. 

Gg.  2.     j'^i^  cliama-gliaped,  attached  by  

the  left  valve  ;  mnbones  anb.spiral,  tamed  Fig.  ITS.  Grypbaa. 

to  the  poBterior  aide  (i.  e.  reversed) ;  right  valve  opereolai.    Foitil,  40  ip. 

L.  Oolite  —  Ch^lc    U.  States;  Europe. 

Akoma.  L. 

Eli/m.  Aiomioi,  nneqnsl.    Ei.  A.  Ach^cu,  PI.  XVI.  ^.  3. 

Syn.  Penestrella,  BoltuD ;  Cepa,  Humpli.  Aenigma,  Koch. 

Shell  snb-orbicnlar,  very  variable,  traoglucent,  and  elightl;  petrl.v 
within,  attached  b;  a  plug  passing  through  a  hole  or  uotch  in  the  right 
valve:  upper  valve  convei,  amooth,  lamHllar  or  atriated;  ialerior  with  a 
sab-mal^n^  cartilage-pit,  and  four  muBonlar  impresuons,  3  sub-centnl,  and 
one  in  front  of  tha  cartilage  (see  fig.  17B,  p.  24fl) !  lower  valve  eoncmve, 
with  s  d«p,  rounded  notch  in  ftont  of  the  cartilage  proceaa;  diik  with  a 
single  (addndur)  imprcBsioa. 

Aninial  with  the  mantle  open,  ita  nuipns  with  s  short  donble  fringe  j 
lips  mDmbraEODE ;  palpi  clong;ated,  filed,  striated  on  both  sidea ;  gills  2  on 
each  aide,  united  posteriorly,  the  onterlaminDS  incomplete  and  free;  foot  small, 
cylindrical,  an^aidiaiy  to  a  lamellar  and  more  or  kaa  nalcjficd  byssal  ping, 
attached  to  the  npper  valve  by  three  mosdes  ;  sddnctor  mnscle  behind  the 
byssal  muscles,  small,  composed  of  two  elementa  ;  seiea  diitinct ;  ovary  er- 
tending  into  the  aubatance  of  the  lower  mantle-lobe 

In  J.  ptmoidet,  from  Cidifomia,  there  ia  an  anterior  ipedal)  muscular 
impression  in  both  valves. 

"There  ia  no  relationahip  of  ff^nrfy  between  Jnonta  and  TertbrrUitla, 
but  only  a  resemblance  through  formal  attiUogy ;  the  parte  which  seem  iden- 
tical are  not  homologons."     (Forbes). 

The  Anomice  are  found  attached  to  oysters  and  other  ahells,  and  frequently 
■cqnire  the  fonu  of  the  aorfaces  with  which  their  growing  margins  are  in 
contact.    They  are  not  edible. 

Ditir.  20 sp.  N.America,Brit.BlackSes,India, Australia, 'W.America, 
Icy  aea.     Low-water  —  100  fms. 

Foiail.  30  ep.     Oolite  — ,  Chile,  TJ.  States,  Europe. 

Sui^enera,  Placanamia  (Cnmingii)  Broderip.  Syn.  Pododesmns,  Phil. 
P.  macroiehitma,  PI.  XVI.  flg.  1.  Upper  valve  ndth  only  two  muscular 
itapreaaions ;  the  pedal  scar  radiately  striated ;  the  byssal  plug  ia  often  Sxed 
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ia  tbe  lowec  ralve,  and  iU  muscle  becomea  (timetioiullf)  an  iddEictor. 
Ditlr.  1 2  gp.  'W.  Indiea,  Brit.  {P.  folelliformit).  New  Ze^tnd,  Californii, 
Behring'i  «■,  Ochotsk.    —  60  flni. 

Limaaemia  (Grajana)  BoDchard.  Shell  eared  lite  Ztau.  Rttii,  4  tp. 
Devonian ;  Boulonniua,  China  7 

PiACVNi,  SoJandcr.    Window-ahell. 

Elym.  Piafc™  a  thin  coke.     Ex.  P.  sella,  PI.  SVI.%  5. 

SAtU  Bub-orbiculsr,  compressed,  transluceat,  free,  resting  an  the  right 
valve ;  hinge  ares  □orron'  and  obscue ;  cartilage  supported  by  tno  diverging 
lidgEs  in  the  right  valve  and  carreapondiag  groovea  in  the  left ;  mnscular 
impressions  double,  the  larger  clement  round  and  central,  the  stiver  distinct 
and  crescent  shajied,  in  Iront  or  it. 

The  Placunie  are  very  closely  allied  to  Anemia;  and  IDBoy  intermediate 
fbnuB  may  be  traced.  The  shell  of  each  conBiats  entirely  of  Bub-nacreoos, 
plicated  lamiDEc,  peculiarly  separable,  and  occasionally  penetrated  by  minute 
tubnli.  ICarpenler.)  l".  tella,  called,  from  its  shape,  the  "  saddle-oyster," 
is  remarkably  striated.  In  F.  placenta,  PI.  XVL  fig.  6,  tbe  anterior  carti- 
lage ri^  is  only  half  so  long  as  the  other,  which  appears  to  be  connected 
with  the  economy  of  ibe  shell  when  young ;  in  specimens  1  inch  across, 
there  is  a  pedal  impression  below  the  cartilage  grooves  of  the  upper  valve, 
and  a  shallow  sinus  in  the  margin  of  the  lower  valve,  indicating  a  slight 
bysssl  attachment  at  that  age. 

Biilr.  i  ep.     Scinde,  N.  Ansfialta,  China. 

Sub-genera.  Catolia,  Cantraine  1S35,  (alter  Prince  Charles  Bonaparte.) 
Syn.  Hemiplacnna,  G.  Sby.  T^fe,  C.  placunoides,  PI.  XVI.  fig.  7-  ShtS 
like  Placuna;  hinge,  when  young,  Ukc  Anomia,  with  a  bysaal  plug  passing 
throngh  a  small  deep  sinus  iu  front  of  the  cartilage  process,  which  is  closed 
in  the  adult.     Ditlr.  3  sp.  (Brit.  Miis.)  Tertiary,  Egypt,  America  ? 

Plaeaaapiie,  Morris  and  Lycett.  P.  Jureneis.  Biemer.  Sub-orbicobr, 
upper  valve  convei,  radialely  striated,  or  taking  the  form  of  the  surface  to 
which  it  adheres;  lower  valve  flat;  ligamental  groove  sub -ma^nal,  trans- 
verse ;  muscular  impression  large,  sub-central.   Foiiil,  1  sp.   Lonei  Oolites, 

Pecten,  0.  P.  Miiller.    Scallop. 


COHCBIPBRA. 

«ioD  double,  obumre;  pedil  iin[ires»ioi 
(fig.  173). 

AnuKol  with  the  ntantle  quite  open 
dent  lilce  a  cortaia  (n)  fiuelf  Cringed; 
at  it»  base  a  row  of  conapicuouarounil 
black  e;eB  {ocelli)   aumianded   by 
tentacular  filaments ;  gills  (ir)  ei- 
eeedingly  delicate,  crcsccnt-ahiipeil,       .  _ 
quite  diBoonnectedpoBteriorlyhaviiig '"'• 
separate  cicurrent  caiiale  ;  lipa  foli- 
Bceoua;  palpi  tin Qcated,  plaiu  out- 
aide,  striated wilhiu  ;  foot  Guger-likc, 
grooved,  byssiferous  in  the  young.  ^'S.  ^^i-  I'erien  vu-ius.* 

The  Scallop  (P.  maiinui)  and  "quin"  (P.  opercularis)  ore  esteemed 
delicacies;  the  latter  cociirs  eileusivs  liaaba,  especially  oa  the  N.  and  W.  of 
Ireland,  in  15  tu  25  fm.  water.  The  scallop  ranges  from  3—10  (ina. :  ita 
body  ia  bright  orange,  01  ecarlet,  the  mantle  fawn-colour,  marbled  with 
brown;  the  shell  is  used  for  "acsUopiug"  oysters,  formerly  it  was  employed 
u  a  drinldng  cup,  and  celebrated  as  such  in  OsBian^a  "hall  of  ahclla."  An 
aUied  apeeiea  baa  received  the  name  of  "St.  James's  ahell"  (P.  Jacaiteui) ; 
it  was  worn  by  pilgrims  to  the  Haly-knd,  and  became  the  badge  of  aeveill 
(»:ders  of  knighlhood.t 

Most  of  the  Pectens  spin  abyssua  when  young,  and  some,  like  P.  cor IM, 
do  «o  habitually;  P.  nineia  moors  itself  to  the  fronds  of  the  tangle  {La- 

The  Rev.  D.  Landsborough  observed  the  try  of  P.  opercularit,  when  leai 
tliantho  siie  of  asiipence,  swimming  in  a  pool  of  sea-water  left  by  thechbing 
of  the  tide.  "  Their  motion  was  rapid  and  zig-zag ;  they  seemed,  by  the 
sudden  opening  and  closing  of  their  valves,  to  kave  the  power  of  darting  like 
an  arrow  through  the  water.  One  jerk  carried  (hem  some  yards,  and  then 
hy  another  sudden  jerk  they  were  off  in  a  moment  on  a  diflfereut  tack." 

The  shell  of  fecten  and  the  succeeding  genera  coasiats  almost  eiclosively 
of  membranous  laminm,  coarsely  or  finely  corrugated.  It  is  composed  of 
two  very  distinct  layers,  differiug  in  culour  (and  also  in  testure  and  destmc- 
(ibihty),  but  having  casentially  the  same  structure.  Traces  of  cellulatity 
are  sometimes  dlscaverable  on  the  external  surface ;  P.  nobllis  has  a  distinct 
prismatic -cellular  layer  eilerually.     {Carpmitr.) 

*  Tli«  Pecleni  do  nolopen  .o  wide  aheierepreMnted;  their  "  eurtiliK"  remain 
in  coBiMl  at  one  pouit  on  tlis  poslerioc  side,  joparatiog  the  branchial  bom  tbo  ei- 
bfllenl  cutKnts. 

t  When  the  monks  of  the  ninth  i 
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Smi-semwa,  Seitkea,  Dronet.  P.  qmnqae-eoeUtni  and  other  f(»gfl  «p. 
n!lh  concavo-conTei  Talves  and  distinct  hin^-teetlt;  the  iaoer  lajeia  of 
Iheae  shells  are  wsnting  ia  ttll  ipecimena  from  the  Engli^  dislk. 

Palliim,  Sebam.  P.  plies,  PI.  XVI.  fig.  B.  Hinge  obsenrelj  toothed. 

Hiiuiitet  (CorUsii)  Defr.  P.  pusio,  PI.  XVI.  gg.  10.  SheU  x^ular  and 
bysaiferons  when  young ;  afterwarda  eementing  its  lower  valve  and  beeoffling 
more  or  leu  inegular.    Diilr.  2  sp.    Foatil,  Trias  ?    Miocene  — ,  Europe. 

Hemptetat,  A.  Adams.  H.  FurbcdinnB,  PI.  XVI.  Sg.  9.  Shell 
hyaline,  poeterior  ean  ohaoUte,  anterior  prominent;  right  valre  flat,  byaial 
ainuB  deep ;  stractore  permeated  by  microscopic  tabnli,  aa  in  Liua. 

Dirir.lSOip.    World-wide;  Nova-Zembia  —  C.  Horn;  —  200  ftna, 

FouU,  450  sp.  Qacluding  Aviculo-peetea).    Carb.  — .    World-wide. 
LiHA,  Bmguiere. 

Stym.  Lima,  a  file.  Ex.  L.  sqnamoaa,  PI.  XVI.  fig.  II.   (Ostiea  Hma,  L.) 

Syn.  Plagiostoma  (Uhwyd)  Shy.    P.  cardiifbrme,  PI.  XVI.  fig.  12. 

Shtll  equivalve,  compreaacd,  obliquely  oval ;  anterior  ude  atraight, 
gaping,  poaterioi  rounded,  usually  close ;  nmbonea  apart,  eared ;  tsItcs 
smooth,  pnnctate-striale,  or  radistely  ribbed  and  imbricated;  hinge  ares 
triangular,  rartilaKe  pit  central ;  adductor  impression  lateral,  laige.  double  ; 
pedal  BcaTB  2,  small. 

Animal,  mantlc-magias  aeparate,  inner  pendent,  (ringed  with  long  ten- 
tacolar  filaments,  ocelli  ineonepicuons ;  foot  finger'like,  grooved ;  lips  with 
tentacular  fikmeata,  palpi  amaU,  striated  inside ;  gills  equal  on  eaeh  ude, 
distinct. 

The  shell  is  always  white ;  ita  outer  layer  consists  ot  coaraely-pliaitecl 
membranoua  lamellec ;  the  inner  layer  is  perforated  by  miuute  tuhnli,  form- 
ing a  complete  network.     {Carptnler.) 

The  Limaa  are  either  frta  or  spin  a  bysans ;  some  make  an  artificial 
burrow  when  adult,  by  spinning  ti^ther  sand  or  coral-fragments  and  sheila, 
but  the  habit  is  not  constant.  {Forbtt,)  The  hunows  of  L.  Mmu  are 
aeveral  times  longer  than  the  shell,  and  closed  at  eaeh  end.  (CharleneorlA.) 
"  This  species  is  pale  or  deep  crimson,  with  an  onuige  mantle ;  when  taken 
out  of  its  nest  it  ia  one  of  the  most  beautiful  marine  animals  to  loo):  upon,  it 
swims  with  great  vigour,  like  the  ecdlop,  by  opening  ani  closing  its  valves, 
BO  that  it  is  impelled  onwards  or  upwards  in  a  succession  of  jmaps.    The 
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toothed.  Foitil,  4  sp.  Lias  —  Pliocene.  The  recent  Limaa  ?  Sanii 
(Lov)&)  Norway  (»  L.  crassa  of  the  j£gean  ?)  has  the  mantle-border  plain. 
Some  of  the  larger  recent  sp.  have  obscure  lateral  teeth. 

DUtr.  20  sp.  Norway,  Brit.  W.  Indies,  Canaries,  India,  Australia; 
1 — 150  fins.  The  largest  living  sp.  (Z.  excavaia,  Chemn.)  is  found  on  the 
coast  of  Norway. 

Fom/,  200  sp.  Carb.  P  Trias—.  U.  States,  Europe,  India.  The  so- 
called  PlagiQ9toma  tpinosum  is  a  Spondylus. 

Spondtlus,  (Pliny)  L.    Thorny-oyster. 

Type,  S.  gfedaropus,  L.    Ex.  S.  princeps,  PL  XVI.  fig.  15. 

Sifn,  Dianchora,  Sby.    Podopsis,  Lam.    Pachytes,  Defr. 

Shell  irregular,  attached  by  the  right  valve,  radiately  ribbed,  spiny  or 
foUaceous ;  umbones  remote,  eared ;  lower  valve  with  a  triangular  hinge- 
area,  cartilage  in  a  central  groove,  nearly  or  quite  covered ;  hinge  of  2  curved 
interlocking  teeth  in  each  valve;  adductor  impression  double. 

Ammul,  with  the  mantle  open  and  gills  separate,  as  in  Pecten ;  lips 
foHaoeous,  palpi  short ;  foot  small,  cylindrical,  truncated. 

In  aged  specimens  the  circular  portion  of  the  muscular  scar  exhibits  den- 
dritic vascular  markings.  The  lower  valve  is  always  most  spiny  and  least 
coloured;  in  some  sp.  (like  S.  imperialis)  the  shell  is  scarcely,  if  at  all,  attached* 
by  its  beak  or  spines.  The  inner  shell-layer  is  very  distinct  from  the  outer, 
and  always  wanting  in  fossil  specimens  from  calcarious  rocks,  then  called 
JHauchora.  Specimens  from  the  Miocene  of  St.  Domingo,  which  have  lost 
tiiis  layer,  contain  a  loose  mould  of  the  original  interior.  Water-cavities  are 
common  in  the  inner  layer,  the  border  of  the  mantle  having  deposited  shell 
more  rapidly  than  the  umboual  portion.  ( Owen,  Mag.  Nat.  Hist.  1 838,  p.  400.) 

Distr.  30  sp.  \y.  Indies,  Canaries,  Mcdit.  India,  Torres  Straits,  Pacific, 
W.  America: — 105  fms. 

Fossil,  45  sp.     Inf.  Oolite  ?  Neocomian  — .    Europe,  U.  States,  India. 

Sub-genuSy  Pedum,  Brug.  P.  spondyloides,  PL  XVI.  fig.  16.  Sfiell 
thin,  smooth,  compressed,  attached  by  a  byssus  passing  through  a  deep  notch 
in  the  right  valve.  Inhabits  coral-reefs,  where  it  is  found  half-imbeded ; 
Red  Sea,  Indian  Ocean,  Mauritius,  Chinese  Seas. 

Plicatula,  Lamarck. 

Etym.  PlicatuSy  plaited. 

Type,  P.  cristata,  PL  XVI.  fig.  17- 

Shell  irregular,  attached  by  the  umbo  of  the  right  valve ;  valves  smooth 
or  plaited ;  hinge-area  obscure ;  cartilage  quite  internal ;  hinge-teeth,  2  in 
each  valve ;  adductor  scar  simple. 

Vistr,  6  sp.     W.  Indies,  India,  Philippines,  Australia,  W.  America. 

Fossil,  40  sp.     Trias  — .     U.  S.  Europe,  Algeria,  India. 

F.  Mantelli  (Lea)  Alabama,  has  the  valves  eared. 
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PAMILY  II.    Attciilid«.    Wing-ahelli. 

Shell  incqurTBlTG,  lery  oblique,  rcrting  on  the 
imiijier  (right)  valve,  and  altaclied  bj'  a  bjesus; 
epidermis  indistinct ;  onter  layer  priamatic-cellular, 
{if.  180)  interior  nacreoaa;  posterior  muKolar  , 
impression  large,  sub-eeatral,  anterior  amult,  within 
the  nmbo;  pallial  line,  irregiilarlj  dotted ;  hinge-  _ 
Uqc  straight,  eloagated ;  niabonea  anterior,  eared 
the  posterior  ear  iring-like  ;  cartilage  contained  ii 
one  or  several  grooves;  hinge  edentulous,  or  ob-  Fie-  iso,  Pinns.* 

Bcurely  toothed. 

Animal  with  the  mantle-lobes  free,  their  margins  fringed;  foot  amall, 
spinning  a  byasus ;  gills  2  on  each  side,  erescent-ahaped,  entirely  free  ( Oetk^ 
or  united  to  each  other  posteriorly,  and  t<i  the  mantle  (as  in  the  Oyster,  Md 


en). 


OF  pearl-oysters,  are  natives  of  tropical  and  tempe- 
LO  living  species  in  northern  latitudes,  where  foaul  forma 


AvicuLi  (Klein)  Bmgniere. 

Elym.  Jvicula,  a  little  bird.      Type,  A.  hirundo,  PI.  XYI.  fig.  10. 

Shell  obliquely  oval,  very  inequisalve ;  right  valve  with  a  byssal  ainns 
beneath  the  anterior  ear;  cartil^  pit  single,  oblique;  hinge  with  1  or  2 
amall  cardinal  teeth,  and  an  elongated  posterior  tooth,  often  ohsolete;  pos- 
terior muscnlar  impression  (adductor  and  pedal)  large,  aub-central;  anterior 
(pedal  scar)  small,  nmbonal. 

jtnmat  (of  meleagrina)  with  mantle-lobes  unil«d  at  one  point  by  the 
gills,  their  margins  fringi-d  and  furnished  with  a  pendent  eurtoin ;  qurtMBS 
fringed  in  the  branchial  region,  plain  behind;  foot  finger-Ulie,  grooved; 
byasns  often  solid,  cylindrical,  with  an  eipanded  termination ;  pedal  mnscles 
4,  posterior  large  in  front  of  the  adductor;  adductor  composed  of  3  elements; 
retractors  of  the  mantle  forming  a  scries  of  dots,  and  a  large  spot  near  the 
adductor;  lips  simple:  palpi  truncated ;  gills  equal,  crescentic,  united  behind 
the  foot.     (Brit.  M.} 

liutr.  25  sp.    Meiico.  S.  Brit.  Medit.  India,  Padfie:— 30  fras. 
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R.  Panama,  &e.  Manilla  ia  the  chief  port  to  which  they  arc  taken.  Then 
are  three  principal  kinds,  which  are  worth  from  £2  to  £4  per  cwt. :  1. 
the  silver-lipped,  from  the  Society  Ids.  of  which  abont  20  tons  are  annually 
imported  to  Liverpool ;  2.  the  black-lipped,  from  Manilla,  of  which  30  tons 
were  imported  in  1851 ;  3.  a  smaller  sort  from  Panama,  200  tons  of  which 
are  annually  imported;  in  1851  a  single  vessel  brought  340  tons.  (T.  C. 
Archer.)  These  shells  afford  the  "  mother- o'-pearl"  nsed  for  ornamental 
purposes;  and  the  "oriental"  pearls  of  commerce  (p.  38).  Mr.  Hope*s 
pearl,  said  to  be  the  largest  known,  measores  2  inches  long,  4  round,  and 
weighs  1800  grains.*  Pearl-oysters  are  found  in  about  12  fathom  water; 
the  fisheries  of  the  Persian  Gulf  and  Ceylon  have  been  celebrated  from  the 
time  of  Pliny. 

Malleus,  Lanu  M.  vulgaris,  PI.  XVI.  fig.  20.  The  "  hammer-oyster"  is 
remarkable  for  its  form,  which  becomes  extremely  elongated  with  age ;  both 
ears  are  long,  and  the  umbones  central.  When  young  it  is  like  an  ordinary 
Avicula,  with  a  deep  byssal  notch  in  the  right  valve.  6  sp.  China,  Australia. 

Vulsella^  Lam.  V.  lingiilata,  PI.  XVI.  fig.  21.  Syn,  Reniella,  Sw. 
Shell  oblong,  striated,  sub-equivalvc ;  umbones  straight,  earless.  Often 
found  imbedded  in  living  sponges.  Listr.  3  sp.  Bed  Sea,  India,  Australia, 
Tasmania.    Fossil y  4  sp.    L'.  Chulk  — .     Brit,  France. 

Pteropemay  Lycett,  1852.  P.  costatula,  Desl.  Shell  with  a  long  pos- 
terior wing;  hinge-line  bordered  by  a  groove;  anterior  teeth  numerous, 
minute;  posterior  1  or  2,  long,  nearly  parallel  with  the  hinge-margin. 
Ibssily  3  sp.    Bath  oolite ;  Brit.  France. 

?  Jucella  (Pallasii)  Keyserling,  1846.  {MonotUy  Munster,  not  Bronn.) 
Very  inequi valve;  left  umbo  prominent,  earless;  right  valve  small  and  flat, 
with  a  deep  sinus  beneath  the  small  anterior  ear.  Fossil^  Permian  —  Gault. 
Europe.  "  In  A.  cygnipes  we  find  no  trace  of  prismatic  cellular  structure  or 
nacre,  but  the  coarsely  corrugated  and  somewhat  tubular  structure  of  the 
Pectens.'*     {Carpenter) 

Amhonychia  (bellistriata)  Hall,  1847.  Nearly  equivalve,  gibbose,  oblique, 
obtusely  winged.  A,  vetusta  (luoceramus,  Sby.)  is  concentrically  fur- 
rowed ;  the  right  valve  has  a  small  anterior  car  (usually  concealed)  separated 
by  a  deep  and  narrow  sinus.  JFbwzV,  12  sp.  L.  Silurian  —  Carb.  U.  S.Europe. 

?  Cardiola  (interrupta)  Broderip,  1844.  Equivalve,  gibbose,  obliquely 
oval,  radiately  ribbed ;  beaks  prominent ;  hinge-area  short  and  flat.  Fossily 
17  sp.     U.  Silurian  —  Dev.     U,  S.  Europe. 

?  Eurydesma  (cordata)  Morris ;  Devonian  ?  N.  S.  Wales.  Shell  equivalve, 

*  Sections  of  oriental  pearls  exhibit  very  fine  concentric  laminec  surrounding  a 
grain  of  sand,  or  some  such  extraneous  matter;  the  nacreous  lustre  has  been  attri- 
buted to  the  diffraction  of  light  from  the  out-cropping  edges  of  the  laminae,  but  Dr. 
Carpenter  has  shown  that  it  may  result  from  the  minute  plication  of  a  single  lamina. 
(See fig.  23,  p.  38.) 
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iiib-Mbieal>r,Taitcirote,nf7thidBcaTt]iclKiki-.  bgmBrial  «Ra  Ina^  «idij 
•nli-uilfnnl ;  hjtml  gmne  eloK  to  the  unbo ;  ri^l  nlic  null  ■  bi^  blut 
luoge-tooth ;  idductor  imprmiDn  angle,  pUccd  ■dtaiool; ;  palliit  line  dotM. 

Plemua  (Icrii)  Goldt  1SS2.  SitU  tkick,  nlha  iatqairalT^  toj 
obliqM  ud  broadl;  win^ ;  bakiuleriw-,  finni  aLaUoir;  hingc-uta  loo^ 
Rnigbt,  Dunw,  itnaUil  kngthaiM ;  uttcrior  tcctli  few,  nJkling ;  pc 
lira  teeth  Umimr,  dongited ;  ulcriar  (pcdilj  kv  d«p,  ptwtuior  (iddoeto^ 
unprusaa  lai^,  lerj  tccentnc.  JVutf/,  SS  >p.  L.  ^  —  Cwb.  U.  S. 
Europe,  AuflnliA.  PUmmles  (ugiuunu}  M'Coj'.  l&U,  ii  thimuriud  hM 
the  tvetb,  &c.  leu  deTeloped. 

JfomXu,  Bnmn,  1830.  M.  aliurii,  ScU.  TVw,  Halldii.  OUiqtidj  onl, 
compreued,  ndialed ;  aatcrior  ade  ibart,  roooded ;  ponerior  ilightlj  (and. 

£y«.  P.Bo'Diw  (ulminiHi)  Br,  1S30.  TVui,  HsUitadl.  Semi-OTal,  »- 
ilialed,  campreucd.  Kith  1  thuIlDW  nniu  in  IrDot ,  MngB-lineloagvidBtnighL 

POSIDONOKI*,    BroDD. 

Sj*.  Poiidonis,  Br.  1828.  luol  Kaiig).     Fo4eid6t,  Ntptime. 
rj.f?,  P.  Becberi.  PI.  XVI.  fig.  22. 

Shell   thin,    equivsJie,   compreseed,   earlesi,   conceDtricanj  (arrow 
hinge-line  short  and  stniigbt,  pJcQtulDnj. 

Fotnl,  50  sp.     L.  saurian  —  Trias.     Z.  S.  Europe. 

?  Ayiculo-pecten,  M'Coj,  1852 

SJjir,  Fecten  gnnosiu,  Sbjr.    Mia.  Cdd.  1. 571. 

Shell  ineqniTBlTG,  Bob-orbicukr,  eared;  hingc-aieu  flat,  with  lemil 
long,  narrow  nriiiBge  fiorowa,  lii^chtlj  oblique  ou  each  side  of  the  ombuDcs; 
right  velve  Kith  a  deep  and  oncrow  byssal  duui  beoeuh  the  aateciur  ear; 
adiiuftor  impTesEion  large,  simple,  sub-cmtral ;  pedal  scar  uuaU  and  deep, 
Lcuealh  the  umbo. 

Totnl  (ue  Foctcn),    L.  SiliiHui  —  Ctrb.    Spitxbcrgen  —  Australia. 

Gertillia,  Ddraoee. 

.^^HT.  Dedicaled  to  M.  Gerville,  a  Freach  aaturalist. 

Ej:.  G.  anceps,  PI.  SVU.  fig.  1. 

Sliell  like  Avieula  ;  elongated :  anterior  ear  email,  posterior  wing-^e : 
area  long  and  flat,  cartilage  pits  fieyorel,  wide  opart ;  binge-leeth  obscure, 
divcr^g  puetcriorl.v. 
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<Sy».  MeUna»  Betz.    Isognomon,  Klein.  •  Pedalion,  Solander. 

2j5ptf,  P.  ephippium,  L.    PI.  XVII.  fig.  2. 

SkeU  nearly  equivalve,  compressed,  sub-quadrate ;  area  wide,  cartilage 
pito  numerons,  elongated,  close-set ;  right  valve  with*  a  byssal  sinus ;  mas- 
eaUr  impression  double. 

The  Pemas  vary  in  form  like  the  Jvieula ;  some  are  very  oblique,  some 
▼cry  inequivalve,  and  many  fossil  sp.  have  the  posterior  side  produced  and 
wing-like.    In  some  Tertiary  Pemas  the  pearly  layer  is  an  inch  thick. 

Ditir,  16  sp.    Tropical  seas ;  W.  Indies  —  India  —  W.  America. 

Fossilj  80  sp.    Trias  — .    U.  States,  Chile,  Europe. 

Sufh-genera^  Crenatula^  Lamk.  C.  viridis,  PI.  XYI.  fig.  24.  Shell 
thin,  oblong,' compressed;  byssal  sinus  obsolete;  cartilage  pits  shallow, 
crescent-shaped.    Bittr,  5  sp.   N.  Africa,  Red  Sea  —  China ;  in  sponges. 

Hypotremay  D'Orb.  1853.  H.  rupellcnsis  (=?  Pulvinites  Adansonii, 
Defr.  1826);  Coral-rag,  Rochelle.  Shell  oblong,  inequivalve;  right  valve 
flat  or  concave,  with  a  round  byssal  foramen  near  the  hinge;  left  valve 
convex,  with  a  muscular  impression  near .  the  umbo ;  hinge-margin  broad, 
carved,  with  about  12  close-set  transverse  cartilage  grooves. 

Inoceramus,  Sowerby  (1814). 

Etifm.  Is  (inos)  fibre,  Keramos  shell. 

Ex,  I.  snlcatus,  PI.  XVII.  fig.  3.    Syn,  Catillus,  Brongn. 

Shell  inequivalve,  ventricose,  radiately  or  concentrically  furrowed,  um- 
bones  prominent;  hinge-line  straight,  elongated;  cartilage  pits  transverse, 
numerous,  close-set. 

This  genus  differs  from  Pema  chiefly  in  form.  /.  involutve  has  the  left 
valve  spiral,  the  right  opercular.  I.  Cuvieri  attains  the  length  of  a  yard. 
Large  flat  fragments  are  common  both  in  the  chalk  and  flints,  and  are  often 
perforated  by  the  Cliona.  Hemispherical  pearls  have  been  found  developed 
from  their  inner  surface,  and  spherical  pearls  of  the  same  prismatic-cellular 
structure  occur  detached,  in  the  chalk.  {fFetherell.)  The  Inocerami  of  the 
gault  are  nacreous. 

Fossily  40  sp.  Lias  —  Chalk.     S.  America,  U.S.  Europe,  Algeria,  Thibet. 

Pinna,  L. 

Etijm.  Pinna,  a  fin  or  wing.     Type,  P.  squamosa,  PI.  XVI.  fig.  23. 

Shell  equivalve,  wedge-shaped;  umbones  quite  anterior;  posterior  side 
truncated  and  gaping ;  ligamental  groove  linear,  elongated ;  hinge  edentu- 
lous ;  anterior  adductor  scar  apical,  posterior  sub- central,  large,  ill-defined ; 
pedal  scar  in  front  of  posterior  adductor. 

Animal  with  the  mantle  margin  doubly  fringed ;  foot  elongated,  grooved, 
spinning  a  powerful  byssus,  attached  by  large  triple  muscles  to  the  centre 
of  each  valve;  adductors  both  large;  palpi  elongated ;  gills  long. 

N  3 
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Duir.  SO  ip.  U.  Stitei,  3.£ht.  Hedit  Aiutnlu,  Faciflc,  Fuumi. 

Foui/,  GO  ip.    Devoniwi  — .    U.  S.  Europe,  S.  Indii. 

The  ibetl  of  tiie  Piiua  ittaini  a  length  of  two  fact ;  when  jotmg  tt  ii 
thin,  brittia.  Bud  tramlDceat,  conuiting  alwott  sntirely  of  prinoalia  ai~ 
lijera ;  the  pearl;  lining  ia  thin,  divided,  and  eiteadg  leu  than  halfir^  fttn 
the  b«i](.  Some  fosail  Knnas  emmble  ander  tbe  touch  into  their  eou^iWMat 
fibres.  The  liiing  sp.  range  from  ettreme  low-water  to  60  Idu  ;  thcrf  k« 
moored  Tertinllj,  ind  often  netily  buried  in  sand,  with  Imife  Uke  edgea  oi 
The  byieui  haa  lonietimes  been  mixed  with  silk,  spun,  and  knitted  ints 
glovei,  &c.  (Biit.  Miu.)  A  little  crab  which  nettiea  in  the  mantle  and  pOi 
of  the  Finna,  wai  aucienUj  believed  to  hare  formed  so  alliiuice  with  the  blind 
ahellfith,  and  receiTed  the  name  of  Finna-guardian  (PiiuHiltrta)  btaa  JuM- 
tutle  i  aimilar  species  infeat  the  Mnssels  and  Jnomia  of  the  Britlah  oou 

Sub-gniu,  THchiiei,  (Plott)  Ljeett.  T.  Plottii,  Lihwjd.  ("  Pinni- 
gene,''  Sauseure.)  SAell  thick,  ineqniTalve,  somewhat  in^nlar,  maigiM 
nndolated.  Fouil,  5  sp.  Oolitic  strsta  of  England  and  France.  Fngmenla 
an  inch  or  mote  in  thiclcneu  are  common  in  the  Cotteswidde-liilla  i  fnll. 
grown  individnala  are  eapposed  to  have  metunred  a  ;ard  across. 

FAMILY  Ul.    WnuABM.    Mossels. 

SAell  equiralve,  oval  or  elongated,  closed,  ombones  aaleiior,  epidennis 
thick  anddark,  often  fitamentoae;  ligament  internal,  sab-DiarginBl,Tei7loi^[; 
binge  edentnlom ;  outershelllajer  obBcuiel;  priamatic-ccllular;*  innermor* 
or  leM  namoDB ;  pallial  line  simple ;  anUrior  mnscnlar  impression  sm«U  aad 
narrow,  posUtior  large,  obscnre. 

Jairutl  marine  or  flnviatik,  attached  by  a  byaaus ;  mantle-lobes  united 
between  the  liphonal  openings ;  gills  two  on  each  aide,  elongated,  and  nnited 
behind  to  each  other  and  to  the  mantle,  dorsal  margins  of  the  ontei  and  inner- 
moat  lamina;  free ;  foot  cylindrical,  grooved. 

The  shells  of  this  family  nhibit  a  propenaily  for  concealment,  Ireqnentlj 
^ipinning  a  ncet  of  Htnd  and  shell-fi-HgmentB,  burrowing  in  solt  sabstancet,  or 
!tecretiug  themselves  in  the  burrows  of  other  shells. 
MlTiLUB,  L.    Sea-musseL 

Ex.  M.  smaragdinns,  PI,  XVIT.  %.  i. 

Shell  wedge^abaped,  roouded  behind;  nmbones  terminal,  pointed  ;  hing»- 
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Tlie  eommon  edible  mnsael  frequents  mud-banks  which  are  uncovered  at 
low-water ;  the  fry  abound  in  water  a  few  fathoms  deep ;  they  are  full-grown 
in  a  single  year.  From  some  unknown  cause  they  are,  at  times,  extremely 
deleterious.  The  consumption  of  mussels  in  Edinburgh  and  Leith  is  esti- 
mated at  400  bushels  (« 400,000  mussels)  annually;  enormous  quantities 
•re  aho  used  for  bait,  especially  in  the  deep  sea  fishery,  for  which  purpose  30 
cr  40  millions  are  collected  yearly  in  the  Frith  of  Forth  alone.  (Dr.  Knapp.) 
Hnaaels  produce  small  and  inferior  pearls.  At  Port  Stanley,  Falkland  Ids. 
ICr.  Macgillivray  noticed  beds  of  mussels  which  were  chiefly  dead,  being 
frosen  at  low-water.  M.  iilocularis  (Septifer,  Redux)  has  an  umbonal  shelf 
tar  the  support  of  the  anterior  adductor,  like  Dreitiena;  it  is  found  at 
Maoritins  and  Australia.  M.  exutiut  (Brachydontes,  Sw.)  has  the  hinge- 
margin  denticulated  continuously. 

IHttr,  60  sp.  World-wide.  Ochotsk,  fiehring's  Sea,  Russian  Ice-mecr; 
Black  Sea,  C  Horn,  Cape,  New  Zealand. 

Fomk  80  sp.    Penman  — .    U.  S.  Europe,  S.  India. 

?  MiMJNA,  Koninck,  1842. 

Types,  M.  Goldfussiana,  Kon.  Carb.    M.  acuminata.  Shy.  Permian. 

Shell  equivalve,  mytili-form;  beaks  nearly  terminal,  septiferous  inter- 
nally; hinge-margin  thickened,  flat,  with  several  longitudinal  cartilage- 
grooves  ;  muscular  impressions  2 ;  pallial  line  simple. 

Fossil  6  sp.  Carb.  —  Permian.  Europe.  The  ligamental  area  resem- 
bles that  of  the  recent  Area  obliquata,  Chcmn.    India. 

MoDiOLA,  Lam.    Horse-mussel. 

Etym,  Modiolus,  a  small  measure,  or  driuking-vessel. 

Ex,  M.  tulipa,  PI.  XVII.  fig.  5.    M.  modiolus,  p.  260,  fig.  177. 

Shell  oblong,  inflated  in  front :  umbones  anterior,  obtuse :  hinge  tooth- 
less ;  pedal  impressions  3  in  each  valve,  the  central  elongated ;  epidermis 
often  produced  into  long  beard-like  fringes. 

Animal  with  the  mantle-margin  simple,  protruding  in  the  branchial 
r^on  \  byssus  ample,  fine ;  palpi  triangular,  pointed. 

The  Modiolat  are  distinguished  from  the  Mussels  by  their  habit  of  bur- 
rowing, or  spinning  a  nest.    Low-water — 100  fms. 

Bistr.  50  sp.  chiefly  tropical ;  M,  modiolus,  Arctic  seas  —  Brit. 

Fossil,  130  sp.     Silurian  ?  Lias  — .    U.  S.  Europe,  Thibet,  S.  India. 

Sub-genera,  LUhodomus,  Cuv.  M.  lithophaga,  PI.  XVII.  fig.  7.  Shel 
cylindrical,  inflated  in  front,  wedge-shaped  behind;  epidermis  thick  an 
dark;  interior  nacreous.'"   Distr.  12  sp.    W.  Indies  —  New  Zealand.  Fossi 

*  The  outer  ihell-layei  has  a  tubular  structure;  the  tubes  are  excessively  niinu' 
seldom  branching,  oblique  and  parallel.    {Carpenttr.) 
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Ifl  ip.  Btth  oolile  — .  Europe,  U.  S.  The  "  dale-thell"  borei  into  Bonli, 
Bhella,  and  the  bwrdest  liracBUiue  roclu  (fig.  2i,  p.  42) ;  it*  bnrTQin  in 
shaped  like  the  Bhell,  and  da  not  admit  of  free  rotatoi;  motion.  The  animll, 
wbicb  it  eiten  in  the  Medit.  is  like  a  common  mnuel ;  in  L.  patagoiueai  tk  ' 
siphons  are  prodoceii  Like  other  burrowing  ahell&th,  they  ue  Inmiuooa. 
Perforations  of  JMhodami  in  limaatone  eliffs,  and  in  tke  columns  of  the 
Temple  of  SerSpis  at  Fnteoli,  have  afforded  condnsive  eiidance  of  ehaagn 
in  the  level  of  sea-coasts  in  modern  times,  {Lyeli'i  Prineipla  of  Geoloff.) 
Crenel/a,  Bronn.  C.  diecors,  PL  XVII.  Sg.  8.  (Laoistes,  Sn.  Uodio- 
laria,  Beck.)  SAell  short  and  tnmid,  partly  smooth,  and  partly  gsu- 
mented  with  radiating  itriK ;  hinge-margin  crenulated  behind  the  ligament; 
interior  brillianUy  naereooS'  Jsimal  with  the  anal  tahe  and  bnnohul 
margins  prominent.  JiUtr.  Temperale  and  arctic  aeas;  Nova  Zambia, 
Ochotsk,  Brit.  New  Zealand.  Low-water  —  10  fins.  Spinning  a  neat,  or 
hidii^  amongst  the  roots  of  ecs-weed  and  corallines.  M.  marMorata, 
Forbes,  bnrrons  in  the  test  of  diBidia.  Fossil,  U.  Green-sand  — .  Europe. 
Modioiarca  (trapezina)  Gray ;  Falkland  Ids.  —  Kergnelen,  atlaehed  to 
floa^g  sea-weed;  mantle-lolies  nniled,  pedal  opening  small,  foot  with  U 
expanded  sole,  front  sddnctar  round.  M.  F  pflagica,  PI.  XVII.  fig.  G.  is  fannd 
burrowing  in  floating  blubber,  off  the  Cape.    {Forbes!\ 

?  Mytilitneria  (Nuttallii)  Conrad.  Shell  irregnlarty  oval,  thin,  edentolona, 
gaping  posteriorly ;  nmbonei  sub-spiral ;  ligament  short,  semi-internal. 
Diiir.  Cahfomia ;  animal  gregarious,  formiug  a  neat. 

Madiolopsis  (mytiloideB)  Hall,  ISiT  (^  Cypricardit«s,  part,  Conrad. 
Lyonsia,  part,  D'Orfa.)  Siell  lilte  modiola,  tbin  and  smootb,  front  end  some- 
what tobed ;  anterior  adductor  scar  large  and  oval.  Fossil,  SilnrisB,  U.  S. 
Europe. 

?  Orthonoitu  (pboladis)  Courad.  L.  Silorian,  New  York.  Shell  don- 
;iated,  margins  iiarallel,  umbones  anterior,  back  pluted.* 

Dbeisskha,  Van  Benedeu. 
Eli/m.  Dedicated  to  Drcyssen,  a  Belgian  physician. 
Syn.  Mytilamys,  Caotr.    Congcria,  ParUch.    Tiehogonia,  Roism. 
Tgpe,  D.  polymorpha.  PI.  XVII.  fig.  9.     (Mylilus  Volg^,  Chemn.) 
Shell  like  Mylilus,  without  its  pearly  liniuf;;  inner  layer  composed  of 
large  priamatic  cell j ;  umboues  tc^rmioal ;  Talves  obtusely  keeled;  right  Talve 
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minimal  with  the  mantle  closed ;  byssal  orifice 
small;  anal  siphon  yery  small,  conical,  plain, 
branchial  prominent,  fringed  inside ;  palpi  small, 
triangnlar;  foot-muscles  short  and  thick,  close  in 
front  of  the  posterior  adductor. 

D.  polymorpha  is  a  native  of  the  Aralo-Cas- 
pian  rivers;  in  1824  it  was  observed  by  Mr.  J.  jju  j,j 

Sowerby  in  the  Sorrey  docks,  to  which  it  appears  ^  * 

to  have  been  brought  with  foreign  timber,  in  the       ^^'  ^^^'  I>reiM«na. 
holds  of  vessels.    It  has  since  spread  into  the  canals  and  docks  of  many 
parts  of  the  country,  and  has  been  noticed  in  the  iron  water-pipes  of  London, 
iaerosted  with  a  ferruginous  deposit.     {Ounnington.) 

Fouil.  10  sp.    Eocene  — .    Brit.  Germany. 

FAMILY  IV.    Aecad^. 

Shell  regular,  equivalve,  with  strong  epidermis ;  hinge  with  a  long  row 
of  similar,  comb-like  teeth ;  pallial  line  distinct ;  muscular  impressions  sub- 
equal.  Structure  corrugated,  with  vertical  tubuli  in  rays  between  tho  ribs  or 
atxin.    {Carpenter,) 

Animal  with  the  mantle  open ;  foot  large,  bent,  and  deeply  grooved ; 
gills  very  oUique,  imited  posteriorly  to  a  membranous  septum. 

Arca,  L. 

£tyin.  Arca,  a  chest.     Type,  A.  Noee,  PI.  XYII.  fig.  12. 

Ex,  A.  granosa,  PI.  XYII.  fig.  10.    A.  pexata,  fig.  11.  A.  zebra,  fig.  18- 

Shell  equivalve  or  nearly  so,  thick,  sub-quadrate,  ventricose,  strongly 
ribbed  or  cancellated ;  margins  smooth  or  dcntated,  close  or  sinuated  ventrally ; 
hinge  straight,  teeth  very  numerous,  transverse ;  umbones  anterior,  separated 
by  a  flat,  lozenge-shaped  ligamcntal  area,  with  numerous  cartilage-grooves ; 
pallial  line  simple ;  posterior  adductor  impression  double ;  pedal  scars  2,  the 
posterior  elongated. 

Animal  with  a  long  pointed  foot,  heeled  and  deeply  grooved ;  mantle 
furnished  with  ocelli ;  palpi  0 ;  gills  long,  narrow,  less  striated  externally, 
continuous  with  the  lips :  hearts  two,  each  with  an  auricle. 

The  name  Bysso-arca  was  chosen  unfortunately,  by  Swainson,  for  the 
typical  species  of  the  genus,  in  which  the  byssal  orifice  is  sometimes  very 
large  (PL  XVII.  fig.  13).  The  byssus  is  a  homy  cone,  composed  of  nume- 
rous thin  plates,  occasionally  becoming  solid  and  calcarions ;  it  can  be  cast 
off  and  re-formed  with  great  rapidity,  {Forbes.)  The  Areas  with  close  valvei 
have  the  left  valve  a  little  larger  than  the  right,  and  more  ornate. 

The  Bysso-arks  secrete  themselves  under  stones  at  low-water,  in  crevice 
of  rocks,  and  the  empty  burrows  of  boring  moUusks ;  they  are  often  muc 
worn  and  distorted. 

Listr,  130  sp.    World-wide,  most  abundant  in  warm  sea  j  low  water  • 
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2S0  hu.  f,J,  imbri«aU,  Poll).  Pnaoe-B^nit  Met  (A.  glaeialU)  A.  ica. 
phila,  Benton,  ii  found  in  the  Ganges  and  ita  branches,  from  Cilciltta  In 
Humeerpoot  as  Uie  Inmna,  1000  inilea  from  the  tea. 

JUiksOOap.    L.  SUnrisa— .    U.  S.  Enrope;  3.1sdU. 

CucuLLXi,  Lamarck. 

£tsm.  Cucunia,  a  cowl.     Type.  C,  CDncamenU,  PI.  XTII.  fig.  14. 

Shell  aub-qusdiHte,  Tentricosc ;  tbItc*  cloae,  atriuted ;  hinge-teeth  tnn 
and  Dbtiqoe,  parallel  with  the  hinge-iiue  at  each  end ;  poaterior  Bwacnlic 
impreuioa  boonded  b;  on  elevated  ridge. 

Dittr.  1  *p.    UBuritius,  Nicobar,  China. 

FoifU,  100  ap.    L.  Silorian  — .    N.  Ainaria,  Patagonia,  Xanipe. 

Sv&sema,  MaerodoTi,  L;cet(.  H.  Hiraoneada,  Fl.  XVII.  fig.  IS.  SMI 
with  a  few  oblique  anlenor  te«tb  aod  one  or  more  long  laminar  po«teiiar 
teeth.  The  Ark-abella  of  tiie  PaiKOZoio  and  aeeondaiy  ttrata  bare-  thor 
anterior  teeth  mare  oi  leu  abUqoe,  like  Jrca,  the  potterior  teath  parallel 
with  1^  hiiifte-line  like  CticiUlaa ;  their  valvea  are  doie  ra  gaping  belcnr ; 
their  ombones  frequently  sub-ipiral ;  and  the  hinge-area  ii  often  veij  aamm, 
and  ia  some  apedes  only  the  pmteiior  moiety  ii  yiiible. 

FiCTUNCULUS,  liOm. 

Tgfe,  P.  pectiniformiB,  H.  XVll.  fig.  16.    (Area  pertnncolns,  L.) 

Shell  orbicular,  nearly  equilateral,  smooth  or  radiate!;  strtatol ;  nmbono 
centra],  divided  by  i  etriated  ligamenlaJ  area;  hinge  with  a  aemicirenlar 
raw  of  transrerae  teeth ;  adductors  gnb-eqiial ;  palliol  line  simple ;  margina 
erenated  inaide. 

Aiamai  with  a  large  creseent-shaped  foot,  margins  of  the  eole  mdnlated ; 
mantle  open,  margins  simple,  with  minute  oceUi;  gilla  eqn^,  lips  eontinnons 
with  the  gills. 

Ditir.  50  Bp.  W.  Indies,  Brit.  India,  N.  Zealand,  W.  America:  ranging 
from  8  to  60,  rarely  12U  fathoma. 

Faitil,  70  ap,    Neocomian — .    U.S.  Enrope:  S.India. 

The  teeth  of  Pictvneultu  and  Area  increase  in  number  with  age,  by 
additions  to  eaeli  end  of  the  lunge-line,  but  aometimea  the  central  leetli  are 
obUterated  by  encroachmenta  of  the  liggmeat. 
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NucuLA,  Lam. 

Etym,  Diminutive  of  nux,  a  nut.    Bx.  N.  Cobboldise,  PI.  XVII.  fig.  18. 

Shell  trigonal,  with  the umbones  turned  towards  the  short  pattmarndiie.^ 
smooth  or  sculptured,  epidermis  olive,  interior  pearlj,  margins  crennlated ; 
liinge  with  prominent  internal  cartilage-pit,  and  a  series  of  sharp  teeth  on 
each  side ;  pallial  line  simple. 

Animal  with  the  mantle  open,  its  margins  plain;  foot  large,  deeply 
fissured  in  front,  forming  when  expanded  a  disk  with  serrated  margins; 
mouth  and  lips  minute,  palpi  very  large,  rounded,  strongly  plaited  inside  and 
furnished  with  a  long  convoluted  appendage ;  gills  small,  plume-like,  united 
behind  the  foot  to  the  branchial  septum. 

The  Nucula  uses  its  foot  for  burrowing,  and  Prof.  Forbes  has  seen  it 
creep  up  the  side  of  a  glass  of  sea-water.  The  labial  appendages  protrude 
from  the  shell  at  the  same  time  with  the  foot.  N,  mirabilit,  Adams,  from 
Japan,  is  sculptured  like  the  extinct  N,  Cobboldia, 

Distr.  70  sp.  U.  S.  Norway,  Cape,  Japan,  Sitka,  Chile.  On  coarse 
bottoms,  from  5 — 100  frns. 

FoMil,  100  sp.    L.  Silurian  ?  — .    Trias  — .    America,  Europe,  India. 

Suh-genera.  Nuculina,  D'Orb.*  1847.  N.  miliaria,  PL  XVII.  fig.  19. 
Shell  minute ;  teeth  few,  in  one  series,  with  a  posterior  lateral  tooth.  Eocene, 
France.  Nucinella  (ovalis)  Searles-Wood,  1850  (»Pleurodon,  Wood,  1840) 
a  minute  shell  from  the  Coralline  crag  of  Suffolk,  is  described  as  having  "an 
external  ligament. 

?  Staloffmium  (margaritaceum)  Conrad,  1888»Myoparo  oostatus.  Lea. 
Eocene,  Alabama.  ?  S.  Nystu,  Galeotti  (Nucunella,  D'Orb.  Eocene,  Bel- 
gium.   Shell  like  Limopm ;  ligamental  area  narrow,  wholly  posterior. 

IsoARCA,  Miinster,  1842. 

Type,  I.  snbspirata,  M.    Oxford  Clay;  France,  Oermany. 

Shell  ventricose ;  beaks  large,  anterior,  often  sub-spiral;  ligament  entirely 
external ;  hinge-line  curved,  with  two  series  of  transverse  teeth,  smallest  ia 
the  centre ;  pallial  line  simple. 

/.  Logani  (Ctenodonta)  Salter,  L.  Silurian,  Canada,  is  3  inches  long  and 
has  the  ligament  preserved. 

Fossil,  14  sp.    L.  Silurian  —  Chalk.     N.  America ;  Europe. 

Sub-genus.  Cucullella,  M'Coy.  C.  antiqua,  Sby.  U.  Silurian,  Hereford- 
shire. Shell  elliptical,  with  a  strong  rib  behind  the  anterior  adductor 
impression. 

LuDA,  Schumacher. 

Etgm.  Leda,  in  Greek  myth,  mother  of  Castor  and  Pollux. 

Syn.  Lembulus  (Leach)  Risso.     Ex.  L.  caudata,  PI.  XVII.  fig.  20. 

Shell  resembling  Nucula;  oblong,  rounded  in  front,  produced  and  pointed 

*  N.  donaciformis,  Parrcyss,  from  the  White  Nile,  is  a  crustacean  I  {Eatheria). 
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behind ;  mi^iiit  eren ;  psllisl  lins  with  a  gmall  «nus ;  nmbaiul  arM  willi  > 
linear  imprtuion  joining  the  Bnterior  addnclor. 

Jitimal  fnniiihed  with  tno  pattiaUj-iuiited,  slender,  nneqnal,  eiplunill 
tnbM  (For&e>)  ;  gills  narrow,  plume-like,  deepljr  laminated,  attaclied  throng 
ont ;  numtle-margin  with  small  veatral  lobes  fonnii^  by  their  appoaitioa  i 
third  uphoQ. 

Dittr.  30  >p.    Northern  vai  Arctic  Seas  ,  10—180  fins.    Siberia,  Md- 
ville  Id.  Mats.  Brit.  Mcdit.  Cape,  Japan,  Auatralia. 
.  FouU,  110  sp.    U.  S.  Europe;  S.  India. 


Sub-geniu,  Tol/Jia,  Mollcr  (dedicsted  to  the  Conatess  Yoldi).  T.  mjalis, 
PI.  XVil.  fig.  21.  SAell  oblong,  aliglitlj  Bttenuated  bebiiid,  eompr^ged, 
smooth  or  Dblignelj  sciilptared,  with  dark  olive  shining  epidermis ;  cateraal 
ligament  sl^bt ;  cartilage  as  in  I«ila ;  pallisl  einna  deep.  Jnimal  with  tlte 
branchial  and  anal  siphons  nniled,  retractile;  palpi  Terj  large,  appendicnlate -, 
gills  narrow,  posterior ;  foot  slightly  heeled,  deeply  grooved,  its  maisius 
creniilaUhl ;  inttstint  lying  portly  cloar;   b^  the  rinlil   aide  iif  ilie  bi>ily,   and 
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Shell  oval  or  ark-sliapecl,  compressed,  smooth  or  concentrically  farrowed, 
^idermis  olive;  ligament  external,  elongated,  prominent:  hinge  with  an 
anterior  and  posterior  series  of  fine  sharp  teeth ;  interior  snb-nacreoos ;  pal- 
lial  ainos  large  and  deep ;  anterior  adductor  giving  off  a  long  oblique  pedal  line. 

Animal  like  Toldia ;  mantle-margins  slightly  fringed  and  famished  with 
ventral  lobes ;  siphonal  tubes  united,  long  and  slender,  completely  retractile ; 
palpi  appendicolate,  convoluted,  as  long  as  the  shell ;  gills  narrow,  posterior ; 
foot  deeply  deft,  forming  an  oval  disk,  even-margined  and  striated  across. 
.  Distr.  2  sp.    Valparaiso;  New  Zealand  (shell  like  S»  omata), 

FouU,  1  sp.    Miocene.    Pt.  Desire,  Patagonia. 

P  SoLEMTA,  Lamarck. 

Type,  S.  togata,  PI.  XXII.  fig.  17.      Syn.  Solenomya,  Menke. 

Shell  elongated,  cylindrical,  gaping  at  each  end ;  epidermis  dark,  homy, 
extending  beyond  the  margins ;  umbones  posterior ;  hinge  edentulous ;  liga- 
ment concealed ;  pallial  line  obscure.  Outer  layer  of  long  prismatic  cells, 
nearly  parallel  with  the  surface,  and  mingled  with  dark  cells,  as  in  Finna; 
inner  layer  also  cellular. 

Animal  with  the  mantle  lobes  united  behind,  with  a  single  siphonal  orifice, 
hour-glass  shaped,  and  cirrated ;  foot  proboscidiform,  truncated  and  fringed 
at  the  end ;  gills  forming  a  single  plume  on  each  side,  with  the  laminae  free 
to  the  base ;  palpi  long  and  narrow,  nearly  free. 

The  shell  resembles  Glycimeris  in  the  shortness  of  its  posterior  side,  and 
the  extraordinary  development  of  its  epidermis ;  the  animal  most  resembles 
Leda  in  the  structure  of  its  foot  and  giUs. 

Distr.  4  sp.  U.  States,  Canaries,  W.  Africa  (Gaboon  U,),  Medit,  Ana- 
tralia.  New  Zealand.    Burrowing  in  mud ;  2  fms. 

Fossil,  4  sp.    Carb.  — .    Brit.  Belgium. 

FAMILY  V.    TfiiQONiAD^. 

Shell  equivalve,  close,  trigonal,  with  the  umbones  directed  posteriorly ; 
ligament  external;  interior  nacreous;  hinge-teeth  few,  diverging;  pallial 
line  simple. 

Animal  with  the  mantle  open ;  foot  long  and  bent ;  gills  two  on  each 
side,  recumbent ;  palpi  simple. 

Trigonia,  Bruguiere  (not  Aublet.) 
Etym^TrigonoSy  three-angled.     Syn.  Lyriodon,  G.  Sby. 
Ex.  T.  costata,  PI.  XVII.  fig.  24.    T.  pectiuata,  fig.  183. 
Shell  thick,  tubcrculated,  or  ornamented  with  radiating  or  concentric 
ribs ;  posterior  side  angular ;  ligament  small  and  prominent;  hinge-teeth 2.3, 
diverging,  transversely  striated ;  centre  tooth  of  left  valve  divided ;   pedal 
impressions  in  front  of  the  posterior  adductor,  and  one  in  the  umbo  of  the 
left  valve ;  anterior  adductor  impression  close  to  the  umbo. 
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Jmial  wlHi  a  Itn^  and  pointed 
fbotibentibarplj,  heel  prominent,  lole 
boriered  bj  two  crennLited  ri[igea; 
pttpi  miaU  indpoiated;  pUs  ample,  ^j 
the  onter  amallcsC,  united  behind  the 
bod;  to  each  other  and  to  the  mantle,  ~*j| 

The  »heU  of  Trigonia  is  almost  en-  '~ 
tjid;  nacreons,  and  nsnally  wanting  or 
metamorphic  in  limestone  etrals;  casts 
of  the  interior  arc  called  "  Lonie-hfsdB" 
hj  the  Portland  quarry-men  ;*  they 
apoil  the  stone.  SUicified casts  have  FJg.  183,  Trijo™/ 
been  Ibiuid  at  Tiabnry,  in  wbich  the  animal  itself,  irith  ita  gilla,  wai  pnaenMLt 
The  tpeciea  with  the  poslerior  angle  of  the  shell  elongated,  have  a  si|ib 
ridge  inside.  The  epidermal  layer  of  the  recent  shell  consists  of  nncle 
edb,  fonaing  ■  beautiful  micioscapic  objevt.  A  Trigonia  placed  by  Mr.  S- 
Statdiburyonthegunicaleof  hia  boat  leapt  overboard,  clearing  ale^  of  fm 
inches ;  thoy  are  aopposed  to  be  migratory,  aa  dredging  for  them  ii  laj 
imcertaia,  though  they  abound  in  some  parts  of  Sydney  Harbour. 

Datr.  3  sp.  (or  Tarieties  ?)  Australia. 

^)aU,  100  ap.  Trias  —  Chalk ;  (not  known  in  Tertiarice).  EnRfC, 
D.  S.  Chile,  Algeria,  Cape,  S.  India. 

Mtophoeia,  Bronn,  1830.  | 

Tj/pe,  M.  vuIgariB.  Schl.    ^a.  Cryptiua  (Keferstemii)  Bone. 

SAell  trigonal,  umbonea  turned  forwards ;  obliquely  keeled ;  smooth  a 
acnlptnred;  teetli  3.3,  striated  obscurely,  centre  tooth  of  left  valve  simple, 
anterior  of  right  valve  prominent;  mould  litie  Trigonia.  it.  decuatiia, 
PI.  XVII.  Qg.  25,  has  alaterd  tooth  at  the  dorsal  angle  of  tke  left  valve. 

Fouil,  13  ip.    Trias:  Genuauy,  Tyrol. 

AiiKua,  Sowerby,  1821. 

Type,  A.  obicorus,  Sby.    5^1.  Schizodos,  King  [not  WalethoQae). 

Sitll  trigonal,  ronnded  in  front,  attenuated  behind  ;  rather  thin,  smooth, 
with  an  obscure  oblique  ridge;  ligament  eitemal ;  hinge-teeth  8.S,  imoolh, 
rather  small ;  anterior  adductor  slightly  impressed,  removed  from  the  hinge. 
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gona,  Goldf.  Isocardia  axiniformis.  Ph.  Jnodontopsis  secnrifonnis,  Anaiima 
attennata  and  Dolabra  securiformis,  M'Coy,  probably  belong  to  this  genus. 
Jiolabra  eqnilateralis,  Amphid^sma  subtrnncatam,  Anodontoptis  angnsti- 
fhms,  M'Cojj  with  many  others  from  the  Palaeozoic  rocks,  may  constitute  a 
distinct  genus,  but  their  generic  character  has  yet  to  be  discovered. 

Ltrodesma,  Conrad,  1841. 

Tkfpe,  L.  plana,  New  York.     Si/n.  Actinodonta,  Phil. 
Shell  trigonia-shaped,  rather  elongated,  witb  a  striated  posterior  area; 
hinge  with  several  (5 — 9)  radiating  teeth,  striated  across ;  ligament  external. 
FostU,  8  sp.    L.  Silurian  :  Canada,  U.  States,  Brit. 

FAMILY  VI.    Unionidj:.     Naidcs. 

Shell  usually  regular,  equi valve,  closed ;  structure-  nacreous,  with  a  very 
thin  prismatic-cellular  layer  beneath  the  epidermis;  epidermis  thick  and 
dark ;  ligament  external,  large  and  prominent ;  margins  even ;  anterior  hinge- 
teeth  thick  and  striated,  posterior  laminar,  sometimes  wanting;  adductor 
scars  deeply  impressed ;  pedal  scars  3,  distinct,  2  behind  the  anterior  ad- 
ductor, one  in  front  of  the  posterior. 

Animal  with  the  miantle-margins  united  between  the  siphonal  orifices  and» 
rarely,  in  front  of  the  brancLial  opening;  anal  orifice  plain,  branchial  fringed ; 
foot  very  large,  tongue-sbaped,  compressed,  byssiferous  in  the  fry ;  gills  elon- 
gated, sub-equal,  united  posteriorly  to  each  other  and  to  the  mantle,  but  not 
to  the  body ;  palpi  moderate,  laterally  attached,  striated  inside :  lips  plain. 
Sexes  distinct. 

The  river-mussels  are  found  in  the  ponds  and  streams  of  all  parts  of  the 
world.  In  Europe  the  species  are  few,  though  specimens  are  abundant ;  in 
N.  America  both  species  and  individuals  abound.  All  the  remarkable  generic 
forms  are  peculiar  to  S.  America  and  Africa.  Two  of  these  are  fixed,  and 
irregular  when  adult,  and  have  been  placed  with  the  chamas  and  oysters  by 
the  admirers  of  artificial  systems ;  fortunately,  however,  M.  D*Orbigny  has 
ascertained  that  the  Mulleria,  which  is  fixed  and  mono-myary  when  adult,  is 
locomotive  and  di-myary  when  young!* 

Like  other  fresh-water  shells,  the  naids  are  often  extensively  eroded  by 
the  carbonic  acid  dissolved  in  the  water  they  inhabit  (p.  41).t  This  condi- 
tion of  the  umbones  is  conspicuous  in  the  great  fossil  Uniones  of  the  Wealden, 

*  In  the  synopsis  at  p.  252  it  Trill  be  seen  that  each  of  the  principal  groups  of 
bivalves  contains  members  which  are  fixed  and  irregular,  and  others  wliich  are  byssi- 
ferous, or  burrowing,  or  locomotive. 

+  Probably  many  of  the  organic  acids,  produced  by  the  decay  of  vegetable  matter, 
assist  in  the  process.  It  has  been  suggested  that  sulphuric  acid  may  sometimes  be 
set  free  in  river-water,  by  the  decomposition  of  iron-pyrites  in  the  banks :  but  Prof. 
Boye  of  Philadelphia  states  that  it  has  not  been  detected  in  any  river  of  the  United 
States,  where  the  phenomenon  of  erosion  is  most  notorious. 
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but  cinnot  b«  deUcted  in  the  Cardinite,  sad  loiiie  otlur  tMnh  latat 

fetred  lo  tMs  bmilj . 

The  outer  gUli  of  the  taa^e  imiouidee  ere  filled  with  spawn  in  the 
aodcMly  apriiig;  the&7ipiDsadeli(«t«,raieUedbTi>D«,aadll^it«tii» 

gnkr  valves  with  the  porterior  riieU-mnBde,  which  ie  brgalj  developed, 
the  other  is  jiA  inconspicuoiu.    The  shells  of  the  female  liver-miuHll  at 
nther  shorter  and  more  ventricose  tbao  the  othen.     (See  pp.  IS,  S4.) 
Unio,  Kelj,    River-muBiel. 

El!pi.  Umie  a  pearl  (PUnj).    Ex.  U.  litoralie.  PI.  XVm.  fig.  1. 

SMI  oval  or  elongated,  unootli,  corrogeted,  or  epinj,  beaMming  tifj 
Bohd  with  age;  aoterioi  teeth  1.2  or  2.2,  short,  irregrilar;  poaterior  iMtt 
!.2,  elongated,  Unuaar. 

Aiiiwial  with  the  loantle-nuirgiiiB  oiCj  united  twiween  the  siphonil  opti-  I 
inga  ;  palpi  loug,  pointtJ,  laterall;  attached.     (Fig,  172,  p.  346.) 

U.  plicatat  (SjiLphfaota,  Sw.  Dipui,  Leach)  baa  the  valves  prodlieri  I 
Into  n  thin,  elaatic  doraal  wing,  as  in  Hgria.*  Itj  the  Pearl-ihnBse],  V,  tur* 
forili/enu  (Margaritana,  Schum.  Alasmodon.  Saj)  the  porierior  tectk 
become  obsolete  with  age.  This  species,  which  aETorded  the  onee  fomani 
British  pearls,  i>  found  in  the  tnoDntaia  streams  of  Britain,  Lajdand,  tnd 
Canada ;  it  is  used  for  bsit  in  the  Aberdeen  Cod-fi^erj.  The  Scotch  peed* 
fishery  continued  till  the  end  of  the  last  ceottuy,  especiallj  in  the  K,  Tij, 
where  the  maesels  were  collected  by  th^  peasantry  beFore  harvest- time.  The 
pearls  were  nioaUj  found  in  old  and  deformed  specimens ;  round  pearis  abont 
the  size  of  a  pea,  perfect  in  CTer;  respect,  were  worth  £3  or  £4.  (Dt. 
Knapp.l  An  aoeonnt  of  the  Irish  pearl-fisher;  was  given  by  Sir  R.  Redding 
in  the  Phil.  Trans.  1693.  The  mussels  were  fouad  set  np  in  the  sand  of  the 
river-beds  wilb  their  open  side  turned  from  the  torrent ;  about  one  in  100 
might  contain  a  pearl,  and  one  peai'l  ia  100  might  be  tolerably  clear.  (8e« 
p.  38.) 

Bit/r.  250  sp.  N.  America,  S.  Amerira,  Europe,  Africa,  Asia,  Aoitnlia. 

Peiiil,  50  sp.    Wealden  — .    Europe,  India. 

SKb-ffimera,  Moaocimdylaa,  D'Orb.  M.  ParaguByaiia,  Pi.  XVIII.  fig.  i. 
ShiU  with  a  single  large,  round,  obtuse  cardinsJ  tooth  in  each  valve ;  no 
lateral  teeth.     JHitr.  6  sp.     S.  Amen'ca. 

Eyria,  Lam.  H.  sjrmatopbora,  PL  XVIII.  fig.  3..     Sya.  Paohyodon  and 
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Castalia,  Lamarck. 

2}^,  C.  ambigna,  Fl.  XVIII.  fig.  4.     Syn.  Tetraplodon,  Spix. 

i^ell  yentricose;  trigonal;  umbones  prominent,  furrowed;  hinge-teeth 
briated;  anterior  2.1,  short;  posterior  1.2,  elongated. 

Animal  with-  mantle-lobes  united  behind,  forming  two  distinct  siphonal 
rifices,  the  branchial  cirrated. 

Distr.  Rivers  of  S.  America,  Guiana,  Brazil. 

Anodon,  Cuvier.     Swan-mussel. 

Type,  A.  cjgnens,  fig.  171.  p.  245.    Etym.  Jnodantoij  edentolons. 

Shell  like  unto,  but  edentulous ;  oval,  smooth,  rather  thin,  compressed 
rhen  young,  becoming  ventricose  with  age. 

jinitnal  like  unio :  the  outer  gills  of  a  female  have  been  computed  to 
Gotain  600,000  young  shells  (Lea).     See  p.  19. 

J)utr.  50  sp.  N.  America,  Europe,  Siberia.  Fossil,  5  sp.  Eocene — .Europe. 

M.  D*Orbigny  relates  that  he  found  great  quantities  of  small  Anodons 
ByssO'Onodonta  ParaniensiSyB'Orh.)  4s  lines  in  length,  aiiaehedbya  dyutu, 
a  the  R.  Parana,  above  Corrientcs. 

Iridina,  Ijamarck. 

Syn,  Mntela,  Scop.    Spatha,  Lea  (including  Mycetopus), 

I^pe,  I.  exotica,  PI.  XVIII.  fig.  5.     Etym.  Iris,  the  rainbow. 

Shell  oblong ;  umbones  depressed ;  hinge-line  long,  straight,  attenuated 
owards  the  umbones,  crenated  by  numerous  unequal  teeth ;  ligament  long 
ind  narrow. 

Animal  with  mantle-lobes  united  posteriorly,  forming  two  short  siphons ; 
Donth  and  lips  small ;  palpi  immense,  oval ;  gills  united  to  the  body. 

Iridina  ovata  (Pleiodon,  Conrad),  has  a  broader  hinge-line. 

Distr,  6  sp.     Rivers  of  Africa,  Nile,  Senegal. 

Mycetopus,  D'Orbigny. 
Etym.  MuJces  a  mushroom,  pons  the  foot. 
■  Type,  M.  soleniformis,  PI.  XVIII.  fig.  6. 
Shell  elongated,  sub-cylindrical,  gaping  in  front ;  margins  sub-parallel, 
linge  edentulous. 

Animal  with  an  elongated,  cylindrical  foot,  expanded  into  a  disk  at  the 
md ;  mantle  open ;  gills  equal ;  palpi  short. 

Distr.  3  sp.     K.  Parana,  Corrientcs ;  R.  Amazon,  Bolivia. 

iEiHERiA,  Lamarck. 
Type,  M.  semilunata,  PI.  XVIII.  fig.  7.  {aitherios,  aerial.) 
Shell  irregular,  inequivalve ;  attached  by  the  umbo,  and  tubular  processes 
of  one  of  the  valves,  usually  the  left ;  epidermis  thick,  olive ;  interior  pearly, 
blistered  (as  if  with  air-bubbles) ;  hinge  edentulous ;  ligament  external,  with 
a  conspicuous  area  and  groove  in  the  fixed  valve ;  two  adductor  improssions, 
the  anterior  very  long  aad  irregalsar;  pallial  line  simple. 
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Jnimal  vith  the  nuDtle-bbes  open ;  body  large,  obloDg,  projeetiDg  bidt- 
wtrda;  DO  trace  of  e  foat;  pa^i  large,  Kmi-oval;  gills  BOb-equal,  pUltd, 
usilcd  posteriorly,  and  hi  the  body  and  mantle. 

Diiir.K.  Nile,  from  Ist  Cataracts  to  Faiool;'  R.  Senega]. 
MULLEBIA,  Frrussie. 

Dedicated  to  Otto  Frid.  Miillcr,  sathor  of  the  "Zoalogia  Danica." 

Type,  M.  lohata.  Fir.     Sya.  Acostaa  (Guadnasana)  D'Orb. 

Sieli  nhen  yoang  free,  c([uivalve,  Aoodoa-aliaped,  nith  a  \oag  and  pro- 
minent ligameat,  and  two  adductor  imprcssioDS :  atfu/t  irregular,  ii 
attoclied  by  the  right  valve ;  mnhoDes  daugatcd,  progresajvel;  filled 
ahell,  and  formtag  an  irregular  ''  talon"  iu  frout  of  the  hied  valre ;  epider-     ] 
HUB  thick;  ligameDtin  a  m^ginol  groove  J  interior  pearly,  mosculaiinipia-     ' 
aion  single,  posterior. 

Dialr,  R.  Magdaiena.  near  Bogota,  New  Granada. 

Mr.  Isaac  Lea  has  determined  the  identity  of  Hulleria  and  Aeotlaa  \rf 
examination  of  Ferussac's  type,  and  the  suite  of  specimens,  of  different  »ffa, 
in  the  coUeetion  of  M.  D'Orbigny.f 

SECTION  B.     SipuoNtDi. 
Anmal  with  respiratory  siphons ;  mantle-lohes  more  or  less  united. 
a.  Siphota  ihori,  paliial  line  nmple  ;  Inlegro-paliialia, 

FAMILY  VII.    CoAuijis. 
SA«/[ inequivalre,  thick,  attached;  beaks  sub-spiral;  hgamSBt  eilanul; 
hinge-teeth  2  in  one  valve,  1  in  the  other ;  adductor  impressions  large,  leti- 
enUted ;  paliial  line  simple. 

Jnimal  with  the  mantle  closed ;  pedal  and  siphonal  onfieee  small,  snb- 
eqnal ;  foot  very  small ;  gills  two  on  each  side,  very  unequal,  united  poa- 

CHiMi  (Pliny)  L. 

Ex,  C.  macrophylK  PL  XVIII.  figs.  8,  9.    Sy«.  Arcinella.  Schum. 

SAell  attached  nsually  by  the  /^  umbo;  valves  folJacEouB,  the  t^pet 
amallest ;  hinge-tooth  of  Etcc  valve  thick,  curved,  received  betiseeu  two  teeth, 
in  the  other;  adductor  Impreisions  large,  obiong,  the  anterior  encroaching 
on  the  hinge-tooth. 

Animal  with  the  mantle-mai^Qa  united  by  a 
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deeply  pluted,  the  oatei  paii  much  shorter  and  ver;  oirroi 
free  dorsal  border,  and  auited  behind  to  each  other,  and  k 
dnctorB  each  composed  o(  two  elementa. 


pednl  caiSct;  p,  poilerlor  petal  miuele;  (,  pdpij  f,  (illi  (contracted);  I,  Uia;  a. 

The  shell  of  Chnma  consists  of  three  Isyers;  the  eitemal,  coloored  layer 
is  lamioated  by  oblique  lines  of  gronth,  with  CDrmgationa  at  right  angles  to  the 
lunins  j  the  foliaceoos  spinea  rontaia  reticulated  tnbnli :  the  middle  layer  is 
opaque  white  and  oonaista  of  ill-defined  vertical  prisma  or  corrugated  atmc- 
tore;  the  inner  layer,  which  is  traDslueent  and  membrauoas,  is  peoetrated 
by  scattered  vertical  tnbuli ;  the  minute  proceitses  that  occupy  the  tahuli 
gire  to  the  mantle  (and  to  the  casts  of  the  shell]  a  grannlar  appearanoe  (fig. 
185, 1,  m.) 

Some  Chiunsa  ore  attaclii^d  indifferently  by  either  valve;  when  filed  by 
the  right  valve  the  dentition  is  reversed,  (he  left  valve  having  the  single 
tooth.  Chaina  arcinella,  which  is  always  attached  by  the  right  umbo,  hn 
the  normal  dentition  1  ;  3  i  it  is  nearly  regular  and  e^nivalve,  and  has  a  dia. 
tiact  Inuule. 

Siilr.  50  sp.  Tropicsl  seas,  esjiecially  amongst  coral-reefs ;  —  50  fins. 
W.  Indies,  Canaries,  Meiiit.  India,  Chiua. 

Fotiil,  30  sp.    Green-sand  — .    U.  States,  Europe.  , 

Sub-gertue  ?  Monopleura ;  Matheron  ( =  Dipilidia,  Math)  M.  imiri- 
eata.  Math.  Fig.  187.  Neocomiao,  S.  Trance.  SMI  attached  by  the 
dsiiralna^o;  valves  alike  in  structure  and  sculpturing ;  fiied  valve  straight, 
inversely  conical,  with  a  long,  straight  ligamental  groove,  and  obscure  hinge- 
area;  opercular  valve  flat  or  coavci,  with  an  oblique,  sub-mar^nal  umbo. 
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Fl|.  1ST.  UonoflturB,  |. 

Fetta,  9  »p.  NeocomioD  —  Chalk.  Fniace,  Teias.  The;  are  commoiilf 
found  in  gronpa,  adhering  laterally,  or  rising  one  above  the  nthci ;  tha  cait<  li 
each  sa  are  known  are  qnite  simple  and  chama-Uke. 


0,  point  oC  MUolinieDl ;  I,  J,  llgHnintHl  grooves  ^  I,  puileiinr  sun 
DiCEEAB,  Lamarck, 
Tgp»,  D.  trietjnam,  PI.  XVIII.  fige.  10,  11,  and  ig.  188,  ISO. 
Shell  gub-eqnivalve,  attafihed  by  eitlier  nmho ;  beaks  very  p 
■piral,  fnrrowed  externally  by  ligamental  groovBa;  hinge  very  tbick,  teeth 
2.1,  pmmincDt ;  mngcnlar  impitesione  bonnded  by  long  spiral  ridgea,  aonte- 
timea  obsolete. 
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they  receiye,  and  are  sub-spiral,  giving  rise  to  bifid  projections  {c,  e)  on  the 
casts;  the  single  tooth -in  the  left  valve  consists  of  two  elements,  and  the 
cavity  (fouef)  which  receives  it  is  divided  at  the  bottom. 


Fig.  190.  Dicera*,  i.  Fig.  191.  Requienia,  ^. 

Internal  casts :  a,  point  of  attachment ;  c,  c\  casts  of  dental  pits ;  I,  f ,  furrows 

produced  by  spiral  ridges.    (Mus.  Brit.) 

REauiENiA,  Matheron. 

Dedicated  to  M.  Requien,  author  of  a  Catalogue  of  Cors'ican  MoUusca. 

Ex.  R.  Lonsdalii,  PI.  XVIII.  fig.  12  and  fig.  191.  R.  Ammonia,  fig.  189. 

Shell  thick,  very  inequivalve,  attached  by  the  left  umbo ;  ligament  ex- 
ternal; teeth  2:1;  left  valve  spiral,  its  cavity  deep,  not  camerated;  free 
valve  smaller,  sub-spiral ;  posterior  adductor  bordered  by  a  prominent  sub- 
spiral  ridge  in  each  valve. 

The  shell-structure  of  Requienia  is  like  that  of  Chama.  The  rdative  size 
of  the  valves  is  subject  to  much  variation ;  in  R.  Favri  (Sharpe)  they  arc 
nearly  equal.  The  hinge-teeth  are  like  those  of  Biceras ;  the  cavity  for  the 
posterior  tooth  of  the  right  valve  is  very  deep  and  sub-spiral  (fig.  191,  (f). 
The  internal  muscular  ridges  are  produced  by  duplicatures  of  the  shell- wall, 
and  are  indicated  outside  by  grooves  (fig.  189,  f).  In  R.  sub-esqualis  and 
Toucasiana  there  is  a  second  parallel  ridge,  as  in  Hippurites  and.  Caprotina. 

Fossil,  7  sp.  Neocomian  —  L.  Chalk.  Brit.  France,  Spain,  Algeria, 
Texas. 

FAMILY  VIII.    HIPPURITID.E. 

(Order  Rudistes,  Lamarck.) 
iSA^// inequivalve,  unsymmetrical,  thick,  attached  by  the  ri^ht  umbo; 
nmbones  frequently  camerated;  structure  and  sculpturing  of  valves  dis- 
similar ;  ligament  internal ;  hinge-teeth  1:2;  adductor  impressions  2,  large, 
those  of  the  left  valve  on  prominent  apophyses ;  pallial  line  simple,  sub- 
marginal. 

The  shells  of  this  extinct  family  are  characteristic  oi  the  cxelftfi^^<^ 

0  ^ 
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ttnta,  aai  sboaud  in  nun;  parts  of  the  PeBinsula,  the  AJpg  and  B.  Xonpe, 
where  the  equivnleat  of  the  Lower  Chalk  ha>  received  the  name  of  "  Hippn- 
rite  limeBtone."  They  occoi  alui  in  Toike;  and  in  £g;pt,  and  Dr.  F. 
BtEmer  has  found  them  in  Teias  and  Goadakmpe. 

Thef  are  the  most  problematic  of  all  foaaila :  there  ara  no  recent  ghella 
whicli  can  be  lopposed  to  belong  to  the  same  family ;  and  the  condition  in 
which  they  uaually  occui  has  involved  (hem  in  greater  obscurity.*  The 
diuacters  which  determine  their  portion  amongst  the  ordinar;  bivalvea  are 
the  following : — 

1.  The  shell  U  composed  of  tvo  distinct  Uyera. 

3.  They  are  esaentiaUy  unsymmetricali'and  right-and-left  valved. 

3.  The  scolpturing  of  the  valves  is  dissimilar. 

4.  There  b  evidence  of  a  large  internal  ligament. 

6.  The  hinge-teeth  are  developed  from  the  free  valve. 

6.  The  mnecnlai  impressions  are  2  only. 

T.  There  is  a  distinct  pallial  line. 

The  enter  layer  of  shell  in  the  Hippurite  and  Radiolite  con^ts  of  pris- 
matic ccUolar  structure  (Hg.  123) ;  the  prisms  are  perpendicular  to  the  ghell- 
laminie.  and  subdivided  often  minutely.  Tho  cells  appear  to  have  been 
empty,  Uke  those  of  Oilrea  {p.  334).f  The  inner  Uyer,  which  forms  the 
hinge  and  lines  the  nmbones  is  sub-nacreous,  and  very  rarely  preserved.  II 
is  usoally  replaced  by  calcsjeous  spar  (fig.  SOO),  sometimes  by  mud  or  chalk, 
kud  very  often  it  is  only  indicated  lij  a  vacuity  between  the  enter  shell  and 
the  internal  mould  (fig.  205).  The  inner  shell-lajcr  is  seldom  compact,  its 
lamellie  are  extremely  thin,  and  separated  by  intervals  like  the  water-chambers 
of  Spondfflvt ;  similar  spaces  occur  in  the  deposit,  lillii^  the  nmbonal  cavity 
of  the  long-beaked  ovstera.t 
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fig.  191.  SecHon  of  i  fragmenl  of  OMrm  cmiiespjc. 
The  inner  layer  ceasea  at  the  pallial  line,  beyoud  which,  on  the  rim  oftbe 
lell,  the  cellnlar  Btructnre  n  often  apparent-  obicnre  bifareatiDB  impres- 
ong  radiate  from  the  pallial  line  (□  tbe  ovter  margin  (fig  193  r  v) 


r-s^-Y 


These  have  been  compared  to  the  raacular  imprewiona  of  Crania,  (figi. 
167,  8)  and  conBtitut«  the  only  argument  for  enppoaing  tlie  Radittea  to  have 
heea  jialliobranchiate  ;  bnt  thej' occur  on  the  rim  of  theehell,  and  not  on  the 
disk,  as  in  Crania.^  The  chief  peculiarity  of  the  Bippuriiida  is  the  djsrimi- 
larity  in  the  structure  of  the  valves,  but  even  this  is  deprived  of  mnch  signi- 
ficance by  its  inconstancy.!  I^is  fr™  valve  of  Hippurita  U  perforated  by 
radiating  canals  tvhich  oi;en  round  its  inner  margin,  and  oommnnicate  with 
■  Traced  ftom  Ihe  original  tpeclmcn  in  the  MuMum  of  the  Sohool  of  Mla<».  *, 
KmUllamlnieBKseenonlheahadedside.'  Lo"eiChalk|  Suaiex. 
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tlie  upper  aur^iceb;  uamemus  pores,  as  if  to  sapplj  the  interior  with  filtend 
nater ;  possibly,  thej  were  closed  bj  the  cpiilcrmis.* 

In  the  clouJy  allied  genus  Radioliiet  there  Is  no  tnce  of  snch  ooala,  nor 
i.i  Gaprotina.  Tbose  which  eiiet  in  the  upper  valre  of  Capriaa,  and  in 
valves  of  Caprinella,  base  no  comniQnication  with  tbc  onlcr  surfiwe  of  the 
aboil ;  the;  appear  to  be  only  of  the  same  character  nith  the  tubnlar  ribs  of 
Cardivm  coilalum  (Fl.  XIX.  fig.  1 ),  and  it  ia  highly  improbable  that  ibq 
"  ere  pBrmanenlly  ocenpicd  by  proccsscg  from  the  margin  of  the  mtuttle. 

The  teeth  of  the  left,  or  upper  valve,  arc  ao  prominent  and  atrught,  lU 
its  motement  most  have  been  nearlj  vertical,  for  which  purpose  the  intomi 
ligameut  appears  to  have  betn  ciaetlj  suited  by  its  position  and  IDHgntttlda: 
bul  it  is  probable  that,  like  other  bl-valvce,  they  opeoed  to  a  very  small  extent. 


HiFFUKiTES.  Lamarclc, 


Same,  adopted  from  old  writers,  "  fossil  Hijypsri^'  or  Horse-tail, 

Tspe»,  n.  bi-oca/alM,  Lam.  and  B.  coma-vaeciiaoa,  lig.  198. 

£A«^/Tery  ineqnivalve,  inversely  conical,  or  elongated  and  cylindrical; 

jixed  valve  atriated  or  smooth,  with  three  parallel  fnrrows  (I,  m,  «,)  on  the 

cardinal  side,  indicating  dnplicaturea  of  the  onter  shell  layer:  lutcrnal  matgia 

slightly  plaited;  pallial  line  continnous;  nraboral  cavity  moderately  deep. 
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boaal  cavity ;  ftte  voice  depressed,  with  s  central  umbo,  and  two  gi 
or  pita  oorrespondinit  to  the  poElcrior  ridges'iD  the  loner  valves  « 
poroDi,  the  pwea  leading  to  canals  in  tbe  onler  ehell-kjrer,  which  open 
~"  Jline  upon  the  inaermnrgin  ;  uiteriorcartil^-pitdeepand  cc 


poatorior  shallow",  ambonal  eavit;  tamed  to  the  front  (»)  \  leetli  S,  straight, 
snb-central,  tbo  autcrior  largest,  each  supporting  a  erooked  muacDlar  apo- 
phyna,  the  £rat  broad,  the  hinder  promioent,  tootb-likc;  inflectiona  (n,  n) 
mrroimded  bj  deep  channels. 

S.  coraU'HaccmaM  attains  a  length  of  mare  than  a  foot,  and  is  curved 
like  a  cov's-hom  -,  the  outer  layer  separates  readily  from  the  core,  whicb  is 
fiuTOKed  longitudinally,  The  ligamental  infection  (I)  is  very  deep  and 
narrow,  and  the  anterior  tooth  fitrther  removed  from  tbe  side  than  in  H. 
H-eealaiui  ani  radiotvt  (flgs.  194,  5) ;  the  posterior  apophysis  {a')  does  not 
nearly  fill  the  corresponding  cavity  in  the  lower  valve.  In  H.  bi-oealalai 
and  some  otter  species  there  is  no  ligainental  ridge  inside ;  these,  when  they 
have  lost  their  inner  layer,  present  a  cylindrical  cavity  with  two  parallel 
ridges,  citeniling  down  one  side.  The  third  inflection  (n)  is  poseihlj  ■ 
siphonal  fold,  aucli  aa  eilats  in  the  tube  of  Teredo,  and  sometimes  in  the 
valves  of  Fholas,  C/avageUa,  ajid  the  candate  species  of  Trigonia. 

The  development  of  processes  from  tbe  upper  valve,  for  the  attachment 
of  the  adductor  muscles  harmonizes  with  the  other  i«ciiliarities  of  tbe  Hip- 
pnrite.    The  equal  growth  of  tbe  margins  of  tbe  valves  prodnccs  central 
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iwtng  the  p«ulia£  ibell'texlure  depoiitfld  br 

'if  IhL  teLtl  a  d  sddncton  furtlicr  from  the  hmgc  mnrg  a  to  a  pas  t  on  in 
whicli  Ihi  I  ludci  111  st  have  bcc  unu9  mlly  long  unless  eupporteJ  n  the 
iiiluinLr  <lcacr  bul      bu[  l  os  ng  the  EDimal  to  bave  bad  ■  small  foot  *  like 
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CXsma,  the  nwotle- opening  for  Uiat  organ  would  have  been  completely  ob- 
Btmcled  fay  the  oddudor,  bst  that  the  muMolsT  support  wu  book-Bhapml 
(Eg.  200,  a).  The  poaterior  adduetor-procass  is  similirlj  undercut  for  the 
puaige  of  tin  Rctnni,  whidt  ia  all  bivslvea  emorgea  between  the  hinge  and 
poatarior  addnctor,  winda  raiind  ontaide  that  muscle  and  tcrminntea  in  the 
linci  of  the  eihaleut  cnneat.  There  is  a  groore  (sometimea  an  inch  deep) 
iwmd  the  aecond  and  third  doplicaturea  in  the  npper  val?e,  which  Msemi  in- 
tended to  facilitate  the  passage  of  the  alimentar;  canal,  and  the  flaw  of  water 
torn  the  gills  into  the  eih^ent  channel.  The  smallaeaa  of  the  space  (or  the 
branchis  may  have  been  compeusated  by  deep  plication  of  those  organs,  aa 
in  Ciama  and  IMiiiuiia. 

FOMi/,  16  gp.    Chalk.    Bohemia,  Tyrol,  France,  Spain,  Turkey,  Syria 
Algeria,  Egypt. 


efCh  ud  denul  sockeli 
RADioLlTEa,  Lamarck,  1801. 
Et^m.  Sadiut,  a  ray,     S^a.  Spbairulitea,  Be  la  Metherle,  1 1 


Fig.lM.    SidevienioflheuppeiiidveiirJl.mamnjII'iHi;!  ;,  ligitnenlal iDflecUiin 
SS^J/  inversel/  conical,   bi.conic,  or  cjlindrical ',   val^ea  4\ssaiiii«t  m 
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Btractnre;  iatemal  mu^na  smooth  or  find;  atriated,  oiDplci,  contiiUMai; 
ligameatal  inflection  rerj  dhtow,  dividing  tke  deep  (nd  rngOM  cattikge 
pita :  loioer  valse  with  a  thick  outer  Ujer,  often  foHaeeoni ;  ita  cavi^  dap 
and  etraiglit,  with  two  denial  Bocketoand  latenlmnaenlirimpreniona;  »fptr 
valve  flat  or  conical,  nith  a  omtral  umbo  ;  outer  lajer  thin,  radiated ;  nm- 
bonal  cavity  inclined towardBtke  ligament;  teeth aiigalar, striated,  ntppnrting 
curved  and  anb-eqoal  muacular  processes. 

The  upper  valie  of  R.  JUsria^itiit  hia  an  oblique  umbo,  with  b  diitiDCt 
ligameutal  groove.  The  Toliations  of  the  lower  valve  are  frequentl;  nnda- 
laled  i  thcj  are  somctimea  w  thin  a»  paper  and  eeveral  inches  wide. 

The  nmbonal  cavity  of  the  lower  valve  is  partitioned  off  by  verj  delicate 
fnnnol-shaped  laminK.  Specimens  frequently  oecnr  in  which  the  outer  shell 
layer  is  preserved,  whilst  the  inner  Is  wcntin;^,  and  the  mould  ("biroatritea") 
remains  loose  in  the  centre.  The  interior  of  the  outer  shell  layer  ia  deeply 
grooved  with  lines  of  growth,  and  cihihits  a  distinct  iigamenlal  ndge  in  each 


la  aged  examples  of  R.  cakeoloides  the  ligameutol  inflection  it  co 
the  carUl^  pita  partiaDy  filled  np  and  aniootbed,  and  the  teeth  and  apophyses 
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Capbinella,  D'OrbigDj. 

Type,  C,  triangularia,  Deam.  (Rg  207).  ^h.  Caprinula  (Boitmij  lyOrb. 

SAell  fixed  bj  tbe  apei  of  tlie  right  valve,  or  free ;  annpaseA  of  a  thick 

layer  of  open  tabes,  with  a  thin  compact  eaperfidal  lamina ;  cartilage  intcr- 

'    a  several  deep  pits;  miiboDCB  more  or  less  cameratej;  right 


Fig.  !09.    Spiral  Tstve. 
[,  L.  Chilk,  Llibon  (Mr.  Sbujie). 
M;  c. cutllige pile;  a,  umtxniBl cavltf. 


n  U,  D'OrbEgny'B  figure  1h«  iTnaller  v 


d  by  M.  Shsrpe  In  Portugsl,   I 
IgmoWfleiute.    |Gcol.  Jouni.  ^ 
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valve  conical  or  eloug&ted,  witii  &  ligameattil  farrow  on  it>  eauTei  nde,  and 
fimiBhed  with  one  etrong  hinge-tooth  Bnpported  bj  an  obliqne  plate :  left 
yalve  oblique  or  spiral,  with  2  hinge-teeth,  the  anterior  snpporied  by  a  plate 
which  dividei  the  umbonal  caiitj  lengthwise. 

In  C.  triangalarit  the  umbonal  carity  of  the  spiral  valie  is  paititioDed 
off  at  regular  interrals  {Fig.  207,  A) ;  the  length  of  the  water  charaberg  a 
SDmetLmee  3^  inches,  and  of  the  body-chamber  from  2  to  7  diameters;  sped- 
mens  meaeoriDg  a  yard  across  may  be  aecn  on  the  cavernous  shores  of  the 
islels  near  Rochelle.'     IPratt.j 

FouU,  a  ap.    Neocomian  —  L.  Chalk.    France,  Portugal,  Teiaa. 
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CiPRSNA,  C.  D'Orb. 
El^n.  Caprina,  pertmning  to  a  goat.     Sgrt.  Plagioptychna,  Matberon, 
Tifps,  C.  AgiiiUoni,  C.  D'Orb.      L.  Chalk,  Tyrol,     (  =  C.  Partschii, 
Haaer.) 

Shell  with  dissimilar  valves,  cartilage  internal;  Gied  valve  conies],  marked 
ooly  by  lines  of  growth  and  a  ligamcntal  groove ;  hinge-margin  with  several 
deep  cartilage- pits ;  and  one  large  and  proDiiDCnt  tooth  on  the  posterior 
side ;  free  vaivo  oblique  or  spiral,  thick,  perforated  by  one  or  more  rows  of 
flattened  canals,  radiating  IVom  the  umbo  and  opcniug  around  the  inner 
margin;  anlerior  tooth  supported  by  a  plate  which  divides  the  umbonal 
i.'nritj  IcrgthivihP.   |J05lcriQr  luolh  ol)!ourc  i  hingi=-innrpirL  much   thicknied. 


OOMOHIFEKA. 

The  lowei  nlvs  of  C. 


tlie  1^  dowowftrdi.  (SumaoD). 
■nb-spinL 

Aiiif,  E  ap.     U.  Green-iand  and  L.  ClmUc.    Bohemia,  Fnnee,  Tcou. 


CiPHOTiNA,  D'OrbigDj. 

Type,  C.  senuBtriaU,  PI.  XIX.  fig.  13,  11.     Le  Mane,  Sarthe. 

Shell  compoMd  of  two  distinct  lajere ;  valves  alike  in  itrncture,  dis- 
ajmilar  in  scnlpluring ;  liganiental  groovE  slight ;  cartilage  internal ;  right 
voice  filed,  Btriated,  or  ribbed,  with  one  narrow  tooth  between  two  deep 
pits,  cartilage  pits  several  on  eacli  side  of  the  ligamental  inflection,  poaterior 
adductor  supported  bj  a  plate :  free  mice  flat  or  convei,  with  a  marginal 
umbo ;  teeth  2,  very  prominent,  supported  by  ridge*  {apophyiei)  of  the 
adductor  muscles  (a,  a'),  the  anlerior  tooth  connected  with  a  third  plate  (h), 
which  divides  the  umbonal  cavity. 

The  am  aller  Cflpro/in^  occur  in  groups,  attached  to  ojsler-sbella ;  their 
muBcular  ridges  are  much  less  developed  than  in  the  large  speciea  (fig.  212). 
C.  cottala  is  like  a  little  Radiolite. 

Foisil,  i  Ep.    U.  GrecD-sand,  France.     (The  rest  are  Cbamaa.  &c.) 

FAMILY  IX.    Tbidacnids. 

Shell  r^ar,  eqnivalva,  truncaleJ  in  front;  ligament  eilwnai;  valiea 
strongly  rilibcd,  ma^ns  toothed ;  mnscolar  impressiouB  blended,  anb-central, 
obacure. 

Animcd  attached  by  a  byssus,  or  free;  mantie-loi»  eil«uaiv el;  united  ; 

•  The  fltll  and  (ourth  lobei,  Ihom  on  eict 
to  be  ibe  two  dlrlglDO)  or  a  ftea  Inteinil  car 
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peiUl  openiug,  Urge,  anterioij  riphoD*!  otificca  nuToantled  b;  a  thidtwwil 
pallial  border ;  bnmchiBl  plain ;  ana]  remote,  with  a  tnbnlar  Talra :  ilicll- 
miuole  single,  lu^  and  round,  with  a  SQialler  pedal  moacle  don  to  it  bdnl) 
foot  finger-like,  witk  a  bfual  groove  i  gilli  S  on  eacb  side,  oanow,  strong^ 
plaited,  the  oater  pair  composed  or  a  single  lamina,  the  inner  tUek,  Kith 
maigina  congpicuouslj  grooved  ;  palpi  ver;  ilender,  pointed. 

The  shell  of  Tridacim  a  citremelf  hard,  being  caldSed  until  ilmott 
BTcrj  Ireoe  of  organic  stnicture  ia  obliterated.     (Carjmter.) 

TaiDACtiA,  llruguiere,     Clam-ahell. 

Etyn.  Tri-  three,  daiao,  to  bit« ;  a  kind  of  ojBter.     {Pliiig,) 

Ez.  T.  sqaamosa,  PI.  XVIII.  fig.  15, 

Shell  maeaive,  trigonal,  oraameated  with  radiating  ribs  and  imbricating 
foliationa;  margins  deeply  indented;  bjisaol  sinus  in  each  valve  large,  clou 
to  the  ombo  in  front ;  hinge  leeUi  1.1,  posti^rior  laterals  2.1. 

A  pair  of  valves  of  T.gigat,  vreighing  upvrards  of  500  lbs.  and  meaauiing 
above  3  feet  across,  are  used  aa  deailien  in  the  Chnroh.  of  St.  Sulpice,  Paris. 
(Dillwjn,)  Cipt.  Cook  states  that  tha  animal  of  this  speciea  sooietiinei 
weighs  20  Iba.  and  is  good  eating.* 

Diiir.  8  sp.     Indian  Ocean,  China  Seas,  Pacific. 

FottU,  T.  media.  Miocene,  Poland  (Poach).  Tridacva  and  Hij/popat 
are  found  in  Uie  raised  coral-reefs  of  Torres  Straits.    (Macgillivraf .} 

Sui-penia.  Hippojme,  Lamarck.  H.  macnlalus.  Pi.  SVIII.  fig.  Ifl. 
The  "  beai's-pav  clam "  has  close  valves  with  2  hinge  teeth  in  each.  It  ii 
found  on  the  reefs  in  the  Coral  Sea.     The  animal  spine  a  small  iytau. 

FAMILY  X.     Cakdiad*. 

Siell  ngnlar,  cqulvalve,  free,  cordate,  oinamented  with  radiating  ribs  i 
posterior  slope  sculptured  differently  from  the  front  and  sides ;  cardinal  teeth 
2,  laterals  1.1  in  each  valve;  ligament  external,  short  and  prominent ;  pillial 
Una  dmple  or  slightij  sinuated  behind;  muscular  impressions  suh-quadntte. 

AjUmal  with  mantle  open  in  front ;  siphons  usoallf  very  short,  cimlal 
eitemally ;  gills  2  on  each  side,  thick,  united  posteriori; ;  palpi  narrow  and 
pointed;  foot  Urge,  sickle-shaped, 

Ci-EJiiuu,  L.     Cockle. 
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JmrntU  wHh  the  muiUe-iiurgiai  plaited ;  npliDTU  clothed  witb  tentaeukc 
SlanKuit*,  aiul  orifice  iritli  >  tabular  valve :  branchial  fringed ;  foot  long, 
ejSa-  rial,  nekle-ihaped,  heeled. 

ne  ootUe  (C  edule)  freqnentt  undj  bayi,  near  lov-mter ;  k  bduJI 
rarietj  liTci  in  the  braekiah  naten  of  the  R.  Thames,  u  high  m  Gravea- 
end ;  it  ranges  to  the  Baltic,  and  is  found  in  the  Black  Sea  and  Cupiao. 
G.  r%ttieum  eiteodi  from  the  le;  Sea  to  the  Medit.  Black  Sea,  Caapian,  and 
AraL    On  the  coaat  of  Devon  the  large  prickl;  cookie  [C,  aeulialau)  is 

Sui-genera.  Bemicardiaa  (Cardissa)  Cuvier.  C.  hemicardttmi,  PI.  XIX. 
fig.  3.     Shell  depressed,  posterior  slope  flat,   valves  prominently  keeled. 

Liikocardium  aviculore,  PI.  XV III.  %  17,  Shell  triangclar,  keeled ;  ante- 
lioi  side  very  short ;  hinge-teeth  1.3,  diret^ed  backwards;  posterior  Utterala 
3.1  ;  anterior  muscular  pit  minute,  posterior  impreadon  large,  remote  from 
the  hinge.  L.  cymialare.  Lam.  exhibits  slight  indicatiooa  of  ■  byssal  sinaa 
in  the  front  margins  of  the  valves.  Fottil,  Eocate,  France.  These  shells 
prcMiit  considerable  resemblance  to  Tridacna. 

Serripet  (gneotondicna)  Beck.  Hinge  edentnlDna.  Arctic  Seas,  from 
C.  Parrr  to  Sea  of  Kara ;  fossil  in  the  Nonrich  Crag, 


Fig.  213.  C.  iBHiuculum,  EIch>.  IsCiei  HlddcndarS.J 
Ji^wna,  Eichwald.  C.  edentulum,  Fl.  XIX.  Gg.  4.  (Acardo,  Sw.notBmg. 
Pholadomja,  Ag.  and  Mid.  not  Shj.)  Siell  compreaaed,  gaping  behind,  thin, 
uearl;  edcntulDiia ;  pallial  line  sinuated.  Animal  with  the  foot  (/)  com- 
pressed  ]  siphons  (>)  elongated,  united  nearly  to  the  end,  plain.  Diitr,  S  sp. 
Aral,  Caspian,  Azof,  Black  Sea,  and  the  embouchures  of  the  Wolga,  C^jestr, 
Snjepr,  and  Don ;  bnrrowmg  in  mud.  C.  Catpieum  (Manodacns,  Eicbw.) 
has  a  single  hinge-tooth,  nnd  C.  trigonoidei  (Sidacna,  £.)  rudiments  of  two 
teeth.     The  siphonal  inflection  variea  in  amount. 

Diatr.  20O  ap.     Worid-wide ;  from  the  sea-shore  to  110  fathoms.    Gre- 
garious on  sands  and  sandy  mad. 


Fif.  114.    Cooocudlum BlUotme,  Sbf .    Cub:  treluiiL    (Kiu. Xenuu.\ 
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Foitii,  270  sp.    U.  Silari&D  — .    FHUgonia  —  S.  India. 

C.  Hillanvm,  Siij.  (Frotacardiuin,  Bejr.)  ia  the  type  of  a  amiU  gnrap  is 
vhich  the  sides  are  concentrically  furrowed,  the  posterior  «lo)>«  nditidr 
striated ;  the  pallia!  line  ia  alightl;  ainuaUd.  Jura  —  Cbnlk;   Europe;  Indi*. 

CONDCABDIUH,    BrOUQ. 

Syn.  Ljcliiia,  Stein.     Pleurorhynclius,  Ph.  Lunnlo-cardianii  MiUiBter. 

J^e.  C.  Hiberaicum,  PI.  XIX.  fig.  B.    C.  lUifonne,  fig.  214, 

Shell,  equivalvG  trigonal,  conical  aad  gaping  ia  front,  truncated  behind, 
with  a  long  siphonal  tube  near  tbc  umboncs ;  anterior  slope  radiatelj,  poi- 
t«rior  obliqucl;  striated  i  margioe  strongly  crenulated  within  j  hinge  wilji 
anterior  and  posterior  laminar  teeth :  ligaracat  citemal. 

The  tnucated  end  baa  nsually  been  conaidered  aalerior,  a  conclnam 
wMeh  eeema  incompatible  with  tbc  vertical  position  and  bunowlDg  habits  el 
most  free  and  equivalTO  sheik;  if  compared  irith  Adaom  (fig.  S13]  the 
large  gape  (n)  will  be  for  the  foot,  and  the  long  tube  (i)  siphenal.  C.  Hiier- 
nicam  has  an  eipanded  keel,  like  Eemkardiuia  iaversam.  The  shell-struc- 
ture is  prisrnatic-ccllulor,  as  first  pointed  eat  by  Sowerhj ;  but  the  cells  are 
cubical,  and  muck  larger  than  in  any  of  the  Jviculada.  In  Carditim  Hie 
outer  layer  is  only  corrugated  or  obscurely  prismatii-cellular. 

Jwni,  SOap.    U.  Silurian  —  Carb.    N,  America,  Europe. 

FAMILY  X.    LuciNiDs. 

Shell  orbicular,  free,  closed ;  hinge-teeth  1  or  3,  laterals  1 — 1  or  obto- 
lete ;  interior  dull,  obUqnely  furrowed ;  pallial  line  simple ;  moscular  inu 
presuoDS  2,  elongated,  rugose  ^  ligament  inconspicuous  or  sab-inteniBl.| 

Animal  with  mantle-lobea  open  below,  and  having  cue  or  two  siphonal 
orificea  behind;  foot  elongated,  cylindrical,  or  strap-abaped  {ligiUaft),  pro- 
tioded  at  the  base  of  the  shell;  gills  one  (or  two)  on  each  side,  large  and 
thick,  Dial ;  month  and  palpi  usually  minute. 

The  Lucinida  are  distributed  chiefly  in  (he  tropical  and  temperate  seas, 
npon  sandy  and  muddy  boltoms,  from  the  sea-shore  to  the  greatest  habitable 
depths.    The  shell  consists  of  two  distinct  layers. 

LuciNA,  firngui^re. 
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month  miirate,  lips  thin ;  gills  single  on  each  side,  very  large  and  thick ; 
foot  cylindrical,  pointed,  slightly  heeled  at  the  base. 

The  foot  of  Lucina  is  often  twice  as  long  as  the  animal,  but  is  usually 
folded  back  on  itself  and  concealed  between  the  gills ;  it  is  hollow  throughout. 
X.  lactea  (Loripes,  Poli.)  has  a  long,  contractile  anal  tube.  L,  tigrina 
(Codakia,  Scop.)  has  the  ligament  concealed  between  the  valyes,  its  iateral 
teeth  are  obsolete. 

Distr.  70  sp.    W.  Indies,  Norway,  Black  Sea,  N.  Zealand ;— 120  fins. 

Fossil,  200  sp.  U.  Silurian  — .  U.  States  —  T.  del.  Fuego ;  Europe 
—  S.  India. 

Sub-ffenuSf  Cryptodotiy  Turton.  L.  flexuosa,  PI.  XIX.  fig.  7.  Syn- 
Ptychina,  Phil.  Thyatira,  Leach.  Clausina  (ferruginosa)  Jcffir.  Shell 
thin,  edentulous ;  ligament  quite  internal,  oblique.  Animal  with  a  long  anal 
tube.      Distr.  Norway  —  N.  Zealand.     Fossil,  Eocene  — .    U.  S.  Europe. 

CoBBis,  Cuvier. 

Etym.  CorbiSy  a  basket.     Type,  C.  elegans.    PI.  XIX.  fig.  8. 

Syn,  Fimbria,  Muhl.  not  Bobadsch.     "  Idotsa,"  Schum. 

Shell  oval,  ventricose,  sub-equilateral,  concentrically  sculptured ;  margins 
denticulated  within ;  hinge-teeth  2,  laterals  2,  in  each  valve ;  pallial  line 
simple ;  umbonal  area  with  an  oblique  furrow,  muscular  impressions  round 
and  polished ;  pedal  scars  close  to  adductors. 

Animal  with  the  mantle  open  below,  doubly  fringed;  foot  long  pointed; 
siphonal  opening  single,  with  a  long  retractile  tubular  valve ;  lips  narrow ; 
palpi  rudimentary;  gills  single  on  each  side,  thick,  quadrangular,  plaited, 
anited  behind. 

Distr,  2  sp.     India,  China,  N.  Australia,  Pacific. 

Fossil,  80  sp.  (including  sub-genera).     Lias  — .    U.  States,  Europe. 

In  C.  dubia  (Semi-corbis)  Desh.  Eocene,  Paris,  the  lateral  teeth  are 
obsolete. 

Sub-genera,  Sphiera  (corrugata)  Sby.  Shell  globular,  concentrically 
furrowed  and  obscurely  radiated ;  ligament  prominent ;  margins  crenulated ; 
hinge-teeth  2.2,  obscure ;  laterals  obsolete.   Fossil,  Trias  —  Chalk.  Europe. 

?  Unicardium,  D'Orb.  (Mactromya,  Ag.  part)  =  Corbula  cardi- 
dides,  Sby.  Shell  thin,  oval,  ventricose,  concentrically  striated ;  ligamental 
plates  elongated ;  pallial  line  simple ;  hinge  with  an  obscure  tooth,  or  eden- 
tulous   Fossil,  40  sp.  ?    Lias  —  Portlandian.    Europe. 

?  Tancredia,  Lycett,  1850. 
Dedicated  to  Sir  Thos.  Tancred,  Bt.  founder  of  the  Cotteswolde  Natu- 
ralists Club. 

Ex.  T.  extensa,  L.    PI.  XXI.  fig.  22.    Syn,  Hettangia,  Turquem. 
Shell  trigonal,  smooth;  anterior  side  usually  longest;   cardinal  teeth 
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1.2,  one  of  tfaem  iniBll ;  >  poaterior  Utenl  tooth  in  each  ralTS ;  ligommt 
itwuil',  muscular  impresaioDB  oval;  pallial  line  simple. 

Foftii,  11  >p.    Liai  —  Bath  Oolite.    Brit.  Frtoee. 
DiPLODONTA.  Bnnu. 

Elj/n,  Diploi,  i/ma,  odonia,  leeth.     Si/n.  SphEcrella,  Connd. 

T\fpe,  D.  lupiniu  (  Veniu)  Brocchi.     PI.  SIX.  fig.  9. 

Shell  Bub- orbicular,  Bmooth  ;  ligameat  double,  rather  loog,  Bab-margiiial; 
liage-teeth  3,2,  of  which  the  auterior  in  the  left  ralve,  and  posterior  in  tk 
ight,  are  bifid ;  mueeulsr  imprcsaioiie  polished,  anterior  elongated. 

Animal  with  the  mantle-margins  nearly  jilaio,  onited;  pedal  opening 
arge,  ventral ;  foot  poiuted,  hollow ;  palpi  large,  ttee ;  gills  2  on  each  side, 
iitinct,  the  antcT  oval,  inner  broadest  in  &on(,  united  behind ;  biandud 
rifiee  small,  simple ;  anal  larger,  with  a  plain  valve. 

Dulr.  12  sp.  W.  Indies,  Kio,  Brit.  .Medit.  Bed  Sea,  W.  Africa,  lodil, 
lorea,  Australia,  California.    S.  diaphana  (Felajiia  Reclui)  burrowa^in  aaod, 

Fo»il,  EocEue  — .     U.  Statea,  Europe. 

F  Scacciia,  Philippi,  1841 ;  TelUna  clHptLca,  Sc.  Shell  minute,  oiate, 
Kwterior  side  shortest;  hiuge-teetb  1  or  2,  laterals  obsolete;  ligament  mi- 
inte;  cartilage  internal,  in  an  oblong  pit.  Jiimal  with  mantle  widely 
ipen;  siphonal  oritice  single;  foot  compressed,  linguifonn;  palpi  moderate, 
■blong.    DUtr.  2  ap.     Medit.     Foiiil,  1  sp.     Pliocene,  SioQy. 

P  C)ami««;  Philippi,  181B,     C.  anlarotieum,   PI.  XIX.  fig.  10.      SheU 
blong,  hinge-teeth  2.2;  ligament  doable;   cartilage  in  a  triangular  gnnva 
lehind  the  teeth  in  cacli  valve.     D'utr.  Patagonia. 
Ungulina,  Daudin. 

Elj/m.  VngsliKa,  likoa  hoof.      Tgpe,  U.  oblonga.     Pt,  XIX.  Gg.  10. 

Shell  sub-orbiculai ;  ligament  very  short ;  epidermis  thick,  wriniled, 
otnetimes  black;   hiuge-tccth  2.2  ;  mnacular  impreasioDs  Jong,  rngoa^ 

^nuiiif  with  the  mautle  open  below,  fringed;  siphonal  orifice  lingle; 
hot  vermi-form,  thickened  at  the  end  and  perforated,  projecting  from  the 
lase  of  the  shell  or  folded  up  between  the  gills  ;  palpi  pointed ;  giUi  2  oa 
•eh  aide,  unequal,  the  external  narrower,  with  a  &ee  doraal  border,  umer 
ridest  in  frout. 

Ditlr.  i  sp.    Sen^^  Philippines,  eicavatiug  winding  galleries  in  eocel. 
Kellia,  Turton,  1822. 
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the  thickened  margms  (jn  K,  rubra) ;  cardinal  teeth  1  or  2,  laterals  1 — 1  in 
each  valve. 

Jnimal  with  the  mantle  prolonged  in  front  into  a  respiratory  canal,  either 
complete  (in  K,  audorbicularu)  or  opening  into  the  pedal  slit  (in  K.  rubra) ; 
foot  strap-shaped,  grooved ;  gills  large,  two  on  each  side,  united  posteriorly, 
the  external  pair  narrower  and  prolonged  dorsallj ;  palpi  triangular ;  pos- 
terior siphonal  orifice  single,  exholent. 

The  hinges  of  these  little  shells  are  subject  to  variations,  which  are  not 
constantly  associated  with  the  modifications  of  the  mantle-openings.  They 
creep  about  freely,  and  fix  themselves  by  a  bt/ssus  at  pleasure.  K.  rubra 
is  found  in  crevices  of  rocks  at  high-water  mark,  and  often  in  situations 
only  reached  by  the  spray,  except  at  spring-tides ;  other  species  range  as 
deep  as  200  fms.  K.  Laperousii  (Chironia)  Desh.  PI.  XIX.  fig.  11,  was 
obtained,   burrowing  in  sandstone,   from  dccp>watcr,  at   iSIonterey,   Cali- 

DUtr.  20  sp.    Norway  —  New  Zealand  —  California. 

Fossil,  20  sp.    Eocene  — .    U.  States,  Europe. 

Sub-genera.  Turtonia  (minuta)  Hanley.  Shell  oblong,  inequilateral, 
anterior  side  very  short ;  ligament  concealed  between  the  valves ;  hinge -teeth 
2.2.  Animal Yfiih  the  mantle  open  in  front;  foot  large,  heeled;  siphon 
single,  slender,  elongated,  protruded  from  the  long  end  of  the  shell.  Bistr. 
Greenland,  Norway,  Brit.  In  pools  and  crevices  of  rocks  between  tide-marks, 
and  in  the  roots  of  sea-weeds  and  corallines.  'Mi.  Thompson  obtained  them 
from  the  stomachs  of  muUets  taken  on  the  N.E.  coast  of  Ireland. 

Fythina  (Deshayesiana)  Hinds.  (Myllita,  D'Orb.  and  Reel.)  Shell  tri- 
gonal, divaricately  sculptured;  . ligament  internal;  right  valve  with  2  lateral 
teeth,  left  with  1  cardinal  and  2  laterals.  Listr.  2  sp.  New  Ireland,  Australia, 
Philippines.    Fossily  Eocene  — .    France. 

MoNTACUTA,  Turton. 

Dedicated  to  Col.  George  Montagu,  the  most  distinguished  of  the  earlier 
English  malacologists. 

Jhfpey  M.  substriata.     PI.  XIX.  fig.  13. 

Shell  minute,  thin,  oblong,  anterior  side  longest;  hinge-line  notched; 
ligament  internal,  between  2  laminar,  diverging  teeth  (with  a  minute  ossicle. 

Lovihi). 

Animal  with  the  mantle  open  in  front ;  margins  simple ;  siphonal  orifice 
single ;  foot  large  and  broad,  grooved. 

The  Montacuta  moor  themselves  by  a  byssus,  or  walk  freely ;  M.  sub- 
striata has  only  been  found  attached  to  the  spines  of  the  purple  heart-urchin 
{Spatangus  purpuretts)  in  5 — 90  fins.  M.  bidentata  burrows  in  the  valves 
of  dead  oyster-shells. 

Listr.  3  sp.  U.  S.  Norway,  Brit.^gean.  Fossil,  2sp.  Miocene  — .  Brit. 
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LiFTOH,  Tarion. 

Sym,  Leptm,  a  minate  [oece  of  mon^  (fram  ItplM,  thin). 

4ni.  7  Solecariia  (ebonie*)  Conrad,  L.  California. 

rjjw,  L.  aqnamamuo.    Fl.  XIX.  Gg.  1 4,    F^.  21E. 

SMI  ■Db-orbi<»Jsr,  compressed,  smootli,  or  ahagieened,  a  little  (qiened  it 
Qie  ends  and  longest  behind ;  hin^teeth  0.1  or  1.1.  in  &ont  of  an  angolir 
cartilage  noteh;  lateral  teeth  2.S  and  1.1. 

JitiauU  with  the  mantle  {m)  open  in 
Groat,  extending  beyond  the  shell,  and 
bearing  a  fiioge  of  Siaments,  of  which 
one  in  frDut  (I)  ia  very  large ;  siphon 
(()  single;  gilla2  oneachside,  aepaiate^ 
foot  if)  thick,  tapering,  heeled  and 
grooved,  forming  awle  or  creeping  disk. 
{Aider.) 

Diitr.  3  sp.  TJ.  S.  Brit.  Spain.    Laminarian  and  Coralline  Zones. 

lottii,  Miocene  — .    U.  S.  Brit. 

GiLEUHHA,  Turton. 

Sfa.  Hiatella,  CobCb  (not  Daud.) ;  Psrthenopea,  Scaecfai  (not  Fabt.) 

Typg,  0.  Tnrtoni,  PI.  XIX.  fig- 15.     (Oalei,  weasel,  amaa,  eje.) 

Shell  thin,  oval,  equilateral,  gapiog  widely  belon  ;  invested  with  a  lliick, 
Gbroos  epidennia  ;  beska  miunte ;  ligament  interna! ;  teeth  0.1. 

Aaimal  with  the  mantle-lobes  united  behind  and  pierced  with  1  siphonal 
orifice,  margins  double,  the  inner  with  a  raw  of  eye-like  tnberciea;  gills 
large,  siib-cqnal,  united  behind;  lips  large,  palpi  lanceolate,  plaited;  fbot 
long  compressed,  with  a  narrow  flat  sole. 

The  QiUeOTitma  spins  a  byseus,  but  breaks  from  its  mooring  at  wiU  and 
creeps  about  like  a  snail,  spreading  out  its  valves  nearly  flat,     (dart*) 

Liitr.  S  sp.  Brit.  Medic.  Manritius,  Pacific. 

Fottii,  Pliocene  — .    Sicily. 

FAMILY  XI.    Ctcluhdj;. 

SAell  snb-orblcular,  closed ;  ligament  ettemal ;  epidermis  thick,  hivnj ; 
nmbones  of  aged  shells  eroded ;  hinge  with  cardinal  and  lateral  teeth ;  pallial 
line  simple,  or  with  a  very  small  inBection, 
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Ctclas,  Brngui^. 

JS^.  KuHoi,  orbicular.     Type,  C.  Cornea.    PI.  XIX.  fig.  17. 

Syn.  SphiBiiiim,  Scop.    Pisnm,  Mnhlf.  (not  L.)    MuBculiom,  Link. 

Shell  thin,  ventricose,  nearly  equilateral;  cardinal  teeth  2.1,  minnte, 
literals  1 — 1:2 — 2,  elongated,  compressed. 

Jmmal  ovo-viviparons ;  siphons  partly  united,  anal  shortest,  orifices 
plain;  gills  Tezy  large,  the  outer  smallest,  with  a  dorsal  flap;  palpi  small 
md  pointed. 

The  ficy  of  Cyelas  are  hatched  in  the  internal  branchias,  they  are  few  iu 
number  and  very  unequal  in  size ;  a  full-grown  C.  cornea  has  about  6  in 
each  gill ;  the  largest  being  ^  to  i  the  length  of  the  parent.  The  young 
Cjfdadee  and  Pisidia  are  veiy  active,  climbing  about  submerged  plants  and 
oftein  suspending  themselves  by  byssal  threads ;  the  striated  gills  and  pulsat- 
ing heart  are  easily  seen  through  the  shell. 


Fig  216.  Pisidium  amnicum,  -f-.  -with  its  foot  protruded. 

Sud-ffenus,  Pisldiuniy  Pfr.  P.  amnicum,  PI.  XIX.  fig.  18.  SheUmS' 
quilateral,  anterior  side  longest ;  teeth  stronger  than  in  Cyclas,  Animal 
with  a  single,  small,  exeurrent  siphon;  branchial  and  pedal  orifices  confluent, 

Distr.  30  sp.  U.  States,  S.  America,  Greenland,  Norway,  Sicily,  Algeria, 
Cape,  India,  Caspian. 

FossU,  35  sp.    Wealden  — .    Europe. 

Ctrena,  Lamarck. 

Etifm.  Cyrene,  a  nymph.     Type,  C.  cyprinoides,  PI.  XIX.  fig.  20. 

aheU  oval,  strong,  covered  with  thick,  rough  epidermis ;  ligament  thick 
and  prominent;  hinge-teeth  3.3,  laterals  1—1  in  each  valve;  pallial  line 
slightly  sinuated. 

Animal  (of  type)  with  the  mantle  open  in  front  and  below,  margins 
plain ;  siphons  short,  orifices  fringed ;  giQs  unequal,  square  in  front,  plaited, 
inner  lamina  free  at  base ;  palpi  lanceolate ;  foot  stroug,  tongue-shaped. 

Section,  Corbicula,  Muhlf.  C.  comobrina,  PI.  XIX.  fig.  21.  Shell 
orbicular,  concentrically  furrowed,  epidermis  polished;  lateral  teeth  elon- 
gated, striated  across. 

Di^tr.  25  sp.  Tropical  America  (easterii)  •,  l^^i[it,\\i^^^V\a.^^Kxi^^:^S^>s^^ 
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FudBc  Ids.    Id  the  mad  of  rirers,  and  in  mangrore  xnunps,  ubiuU;  omt 
the  coiat.     C.  eoitoirina  rmges  from  Egypt  to  CuhmBre  uid  Cbiat,  tod 
is  found  foBsii  in  the  Pliocene  formation!  of  England,*  Belgiom  and  Sidlj. 
FoitU,  70  sp.    WeBldcn  — .    Europe,  U.  Statu. 

?  Cybenoideb,  Joannis. 

Sj/n.  CjreneUa,  Desh.     Type,  C.  Dapontii,  PI.  XIX.  fig.  19. 

Shell  orbicular,  ventricoae,  thin,  eroded  at  the  beaVa ;  epidermlB  dark       ] 
olire;    ligament  eitcruni,  prominent,   elongated;    cardinal   teeth    3:3,  tlie       I 
central  tooth  of  the  right  valve  bifid ;  moscnlar  impreisiona  long,  narrOR ; 
pallia]  line  aimplc. 

jtnimal  with  the  mantle  open  in  front  and  below,  raai^n  simple,  sipIuiDl 
■hort,  united;  palpi  modcmle,  narrow;  giUe  veij  unequal,  narroiv,  nnitet 
behind ;  foot  cylindrical  elongated. 

Diitr.  1  sp.  R.  Senegal.    The  marine  sp.  are  Diplodontce. 

FASnLY  XII.    CtpaiNiBj;. 
Shell  regular,  eqnivalve,  oval  or  elongated ;  valiea  close,  solid  ;  epider- 
mis thick  aud  dark ;  ligament  eiternal,  conapicuous ;  cardinal  teeth  1 — S  in 
each  valve,  and  ususlly  a  posterior  lateral  tooth ;  pedal  scare  close  to,  or 
confluent  with  the  adductors;  palUslline  sim^ile. 

Animal  nith  Uie  mantle-lobes  unilcd  posteriorly  by  a  curttun,  pierced 
wHh  two  siphonal  orifices ;  foot  thick,  tongue-shaped  ;  gills  2  on  each  side, 
largo,  unequal,  united  behind,  forminf^  a  complete  partition ;  palpi  moderate, 
lanoeaUte. 

One  lialf  the  genera  of  this  family  are  extinct,  and  the  rest  (eiceptiiig 
Grce)  were  more  abundant  in  farmer  periods  than  at  the  preHnt  tjme. 
Ogfr^ia  and  Ailarte  are  boreal  forms ;  Circe  and  Cardila  abound  in  the 
Southem  seas. 

CtPBiflu,  Lamaret. 
Etym.  Sitprinot  (from  Kvprit)  related  to  Venna. 
Tgpe,  C.  Islandiea,  PI.  XIX.  fig.  22.    Syn.  Arctica,  Sebum. 
Shell  oval,  large  and  strong,  with  usually  an  oblique  line  or  anf^e  on 
the  posterior  side  of  each  valve  ;  epidermis  thJcli  and  dark ;  ligament  pro- 
minent;  umbones  oblique;  no  lunulc;    eanlinal  teeth  2:2,  laterals  0 — 1, 


CONCHIFERA.  '  299 

second  and  third  in  Fenus  and  Cytherea ;  the  seeond  tooth  of  the  left  Tal?e 
is  consequently  obsolete. 

Distr.  C.  Islandica  ranges  from  Greenland  and  the  TJ.  S.  to  the  Icy  Sea, 
Norway,  and  England ;  in  5 — 80  irn.  water.  It  occurs  fossil  in  Sicily  and 
Piedmont,  hut  not  alive  in  the  Medit. 

Fossil,  90  sp.  (D'Orb.)     Muschelkalk  — .    Europe. 

CiBCE,  Schumacher. 

Etym.  In  Greek  myth,  a  celebrated  enchantress. 

Ex.  C.  corrngata,  PI.  XX.  fig.  2.     Syn.  Paphia  (undulata)  Lam.* 

Shell  sub-orbicular,  compressed,  thick,  often  sculptured  with  diverging 
strise;  nmbones  flat;  lunule  distinct;  ligament  nearly  concealed;  margins 
smooth ;  hinge-teeth  3:3 ;  laterals  obscure ;  pallial  line  entire. 

Animal  (of  C.  minima)  with  the  mantle  open,  margins  denticulate, 
siphonal  orifices  close  together,  scarcely  projecting,  fringed;  foot  large, 
heeled ;  palpi  long  and  narrow.    Ranges  from  8 — 50  fins.     (Forbes.) 

IHstr.  37  sp.    Australia,  India,  Red  Sea,  Canaries,  Brit. 

AsTARTE,  Sowerby,  1816. 

Syn,  Crassina,  Lam.    Tridonta,  Schnm.    GoodaUia,  Turton. 

Ex,  A.  sulcata,  PI.  XX.  fig.  1.     {Astarte,  the  Syrian  Venus.) 

Shell  sub-orbicular,  compressed,  thick,  smooth  or  concentrically  fur- 
rowed; lunule  impressed;  ligament  external;  epidermis  dark:  hinge-teeth 
2:2,  the  anterior  tooth  of  the  right  valve  large  and  thick ;  anterior  pedal 
scar  distinct ;  pallial  line  simple. 

Animal  with  mantle  open ;  margins  plain  or  slightly  fiinged ;  siphonal 
orifices  simple ;  foot  moderate,  tongue-shaped ;  lips  large,  palpi  lanceolate ; 
gills  nearly  equal,  united  behind,  and  attached  to  the  siphonal  band. 

Distr.  14  sp.  Behrings  Sea,  Wellington  Channel,  Kara  Sea,  Ochotsk, 
U.  S.  Norway,  Brit.  Canaries,  ^gean  (30—112  fins.) 

Fossil,  200  sp.  (D'Orb.)     Lias  — .  N.  and  S.  America,  Europe,  Thibet. 

?  Digitaria,  Wood ;  Tellina  digitaria,  L.  Medit.    Fossil,  Crag,  Brit. 

Cbassatella,  Lamarck. 

Syn.  Ptychomya,  Ag.    Paphia  (Lam.  part)  Roissy. 
Type^  C.  ponderosa,  PI.  XXI.  fig.  4.     Etym,  Crassus  thick. 
Shell  solid,  ventricose,  attenuated  behind,  smooth  or  concentrically  fur- 
rowed ;  lunule  distinct ;  ligament  internal ;  margin  smooth  or  denticulated ; 

« 

•  This  name  was  employed  by  Bolten,  in  1798,  for  sp.  of  Fenerida,  and  by 
Lamarck,  in  1801,  for  Venus  divaricata,  Chemn.  (=  Circe  divaricara  and  Crassatella 
contraria)  and  Mesodesma  glabratum.  In  1808,  Fabricius  adopted  the  name  for  a 
groupof  butterflies,  in  which  sense  it  is  now  widely  employed,  having  been  aban- 
doned by  Lamarck  in  his  later  works,  and  by  all  succeeding  malacoVog^ata, 
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pillUl  line  simple  i  iunge-tceth  1:S,  (truted,  in  &oat  of  oartOagapit;  latoil 
teatli  0 — 1,  1 — 0;  adductor  impresaiatii  deep,  rounded ;  pedal  amall.dutiiiet 

jinimal  Kith  mantle-lobea  united  only  bj  the  branchial  geptnm ;  inhalsnt 
nurginB  dmtoct;  foot  moderate,  comprMsed,  triangular  grooied;  (pllt 
smooth,  unequal,  outer  semi-lnnar,  inner  wideit  in  front ;  palpi  triangular. 

Siilr.  80  ap.  Auitralia,  N.  Zealand,  Philippines,  India,  W.  AMn, 
Ganariea,  BnnL 

Fotiil,  BO  q>.     Noi>comian  — .    Patagonia,  IT.  S.  Eorope. 

Ibocaedia,  Iain.     Heart-oockla. 
IXfm.  Iiot,  like,  eardia,  the  heart.     T^pe,  I.  cor.  PI.  XX.  fig.  8. ' 
JS^.  OlouuB,  Poli;  Buordium,  Muhlfeldt;  Fecchiolia,  MeneghinL 
Siell  cordate,  ventricose;   maboaes  distant,  sab-spiral;  ligament  edo' 

mi;  hinge-teeth  2;2;  laierila  1 — 1  in   each  ealve,  t^  anterior 

obsolete. 

jfnmal  with  the  mantle  open  in  front ;  foot  triangular,  painted, 

preued ;  aiphoual  orifices  close  together,  fringed ;  palpi  loug  and  ncr 

gilla  veij  large,  nearlj  equ&l. 


The  heart-cockle  bnrrowa  in  sand,  by  meai 
the  siphonfll  openings  exposed.     {Buluf^.) 
Diiir,  G  ep.    Brit.  Medit.  CMna,  Japan. 


t  of  its  foot  (/},  learii^  onlf 
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latenls  1.1,  posterior;  anterior  iddactor  impnaaioii  deep,  wiUi  •  nuNd 
mugin ;  uid  i  eaiBll  pedal  scat  behind  it. 

In  Che  typiea],  apeciea  the  beoka  are  suh-Bpiril,  the  UtersI  teeth  obtean, 
md  tlie  posterioi  adductors  bouaded  bj  prominent  ndi^ea. 

Foiiil,  1 4  >p.    U.  Silnriaa  —  DcTouiui ;  U.  Statea.  Eorope. 

Sui-ggnera.  F  Goldfuaiia  (nauttloides)  CaaUcnaa.  Umbonea  ipinli 
anterior  ude  coDcenlrically  fmrowed  ;  pasterior  side  with  two  oblique  ridgM. 
FoitU,  Silorian,  U.  SUtes. 

Uigaioma  (CoDadenais)  Hal],  1852.  U.  Silorian,  Canada.  Umbonea 
Teiy  thick,  hinge-teeth  ragged,  almciit  obliterated  with  age ;  posterior  latenl 
teeth  1.1 1  no  mascnlar  ridgea. 

Pachtbomus  (Morris)  J.  Sowerby. 

Elym.  PachiH,  thick,  di>moa,  hoase.     Si/n.  Aatartila,  Dana. 

P  Cleobil  (grandis)  Dana.  ?  Pjramus  (elliptions}  D.  =  Nolomya,  M'Coy. 

Type,  P.  glohosns  (MegadeEimua)  J.  Shy.  in  Mitchell's  Australia. 

Shell  oval,  ventricoae,  very  thick;  ligameot  la^,  eiteroal ;  hmette 
more  or  less  distinct;  hinge-line  anak;  teeth  1  or  2  (F)  in  eachvalre; 
adductor  impressions  deep;  aoterior  pedal  scar  diatincti  pallial  line  broad 
and  simple,  or  with  a  very  shallow  siuus. 

Fotsil,  5  ap.    Devonian  F    14.  S.  Wales,  Tasmania. 

Fachybisha,  Morris  and  LycetL 

Elgm.  Pacini,  thick,  ereUrxa,  support;. 

Tgjit,  F.  graade,  M.  and  L.     Great  Oulltc  (BalhoDian)  Minchinhampton. 

£^«ii  cordate,  with  large  snb-siiiral  beaks;  valves  very  tHck  near  the 
nmbones,  oliliquely  keeled ;  hinge  with  one  thick  corneal  tooth,  [hebind  the 
dental  pit,  in  the  right  valve),  a  small  lateral  tooth  close  to  the  deep  and  oral 
anterior  adductor,  and  a  posterior  lateral-tooth  (or  muscular  lajoina  F)  ;  liga- 
mental  plates  short  and  deep. 

Opia,  Defrance. 
Ex.  0.  lunuLata,  Fl.  XIX.  Gg.  21.     [Opis,  a  name  of  Artemis.) 
SMI  strong,  ventricose,  cordifonn,  obliquely  keeled ;  beaka  prominent, 
laCDrved  or  sub-spiral ;  cardinal  teeth  1.1 ;  lunula  distinct. 
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scare,  laterals  1 — 0,  0 — 1,  remote,  prominent ;  adductor  impressions  deep 
pallial  line  simple. 

Fossily  20  sp.    Lias  — .     Inf.  Oolite,  Europe ;  along  with  marine  shells. 

Sub-genus  P    Jnthracosia,  King,  1844 ;   Unio  sub-constrictus.  Sby. 
U.  Sil.  —  Carb.    40  sp.    They  occur  in  the  valuable  layers  of  clay-ironstone 
called  "  mussel- bands,"  associated  with  Nautili,  Liscina,  &c.    In  Derbyshire 
the  mussel-band  is  wrought,  like  marble,  into  vases. 

?  Mtoconcha,  J.  Sowerby. 

Type,  M.  crassa,  PI.  XIX.  lig.  25.     {My a,  mussel,  concha,  shell.) 

Shell  oblong,  thick,  with  nearly  terminal  depressed  nmbones ;  ligament 
external,  supported  by  long  narrow  appressed  .  plates ;  hinge  thick,  with  an 
oblique  tooth  in  the  right  valve ;  anterior  muscular  impression  rouod  and 
deep,  with  a  small  pedal  scar  behind  it ;  posterior  impression  large,  single ; 
pallial  line  simple. 

This  shell,  which  is  not  nacreous  inside,  is  distinguished  from  any  of  the 
Myiilida  by  the  form  of  its  ligamental  plates  and  muscular  impressions ;  the 
hinge- tooth  is  usually  overgrown  and  nearly  obliterated  by  the  hinge -mai^n 
as  in  aged  examples  of  Cardita  orbicularis  and  Cypricardia  vellicata. 

Fossil,  26  sp.     Permian  —  Miocene.     (D*Orb.)     Europe. 

Sub -genus.  ?  Hippopodium  (ponderosum,  Sby.)  Coneybeare.  Lias,  Europe. 
Shell  oblong,  thick,  ventricose ;  umbones  large ;  ligament  external ;  ventral 
margin  sinuated;  hinge  with  one  thick,  oblique  tooth  in  each  valve,  some- 
times nearly  obsolete;  pallial  line  simple;  anterior  muscular  scar  deep. 
This  shell  appears  to  be  a  ponderous  form  of  Cypricardia  or  Cardita  ;  it  is  a 
characteristic  fossil  of  the  English  Lias,  but  only  very  aged  examples  have 
been  found. 

Caedita,  Brugui^re. 

Syn.  Mytilicardia  and  Cardiocardita,  (ajar)  Bl.  Arcinella,  Oken. 

Type,  C.  calyculata,  PL  XX.  fig.  5.     Etym,  Cardia,  the  heart. 

Shell  oblong,  radiately  ribbed;  ligament  external;  margins  toothed; 
hinge- teeth  1:2,  and  an  elongated  posterior  tooth;  pallial  line  simple; 
anterior  pedal  scar  close  to  adductor. 

Animal  with  the  mantle  lobes  free,  except  between  the  siphonal  orifices ; 
branchial  margin  with  conspicuous  cirri ;  foot  rounded  and  grooved,  spinning 
a  byssus ;  labial  palpi  short,  triangular,  plaited ;  gills  rounded  in  front,  taper- 
ing behind  and  united  together,  the  outer  pair  narrowest. 

C.  pectunculus,  Brug.  {Mytilicardia,  Bl.)  has  an  anterior  tooth.  C.  con- 
camerata,  Brug.  found  at  the  Cape,  has  a  remarkable  cup-like  inflection  of  the 
ventral  margin  of  each  valve. 

Sub -genus.  Venericardia,  Lam.  V.  ajar,  PL  XX.  fig.  6.  Shell  cordate, 
ventricose ;  hinge  without  lateral  teeth.  Animal  locomotive,  with  a  sickle- 
shaped  foot  like  the  cockles. 
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Sitlr.  60  Bp.  CbUS;  ia  tropical  mu,  on  rock;  bottoDU  —J  '-,  -i-jii— 
inter ;  the  FeiieTieartiia  on  cmne  und  and  wad;  mod.  W.  Indian  U.  S. 
W.  AMcB,  Hedit.  Bed  Sea,  India,  ChinB,  Aottralia,  New  ZetOuid,  PMnfic, 
W.  America.  C.  iorea/u,  Connid,  inhabits  the  sea  of  Ockitik;  C.aiyuieoia, 
Hinds,  rangEs  to  lOOftas.;  C.  tquamota,  to  150  Tnu. 

JbMtf,  100  ap.    Trias—.    U.  S.  PnUgiHua,  Eoiope,  S.  India, 
P  Tbhticoedia,  Searica  Wood,  1S44. 

JJj'a.  Hipp^us,  Pbilippi,  Dot  Lea.     {ferlkordia,  a  name  of  Veoita.) 

Tspe,  V.  cardiiformis  (Wood,  in  Sb;.  Min.  Con.)    PL  XVII.  fig.  26. 

Mfjj  snb-orbicular,  with  radiating  riba;  beaks  sub-spirali  matins  den- 
ticnlated;  intmior  brilliant] j  pearly ;  right  Talve  with  1  prominent  cardinal 
tooth;  iddoclor  scara  2,  faint;  pallial  line  simple;  ligament  intemail,  ob- 
lique; epidermla  dark  blown. 

Dittr.  2  sp.     Cliina  Sea  (Adame).    Medit.  P  (Forbes.) 

Foiiil,  2  sp.     Miocene  — .    Brit.  SioiJ;. 

Eippagut  uocardUndn,  Le*,  1833,  Eocene,  Alabama :  is  edentnloua. 

SECTION  h.  S1NU-FAIJ.ULIA. 
Bcipiralory  liphatu  long;  pallial  Use  mwUtd. 

FAMILY  XIV.    Venercd*. 

Shell  regular,  closed,  anh-orbiculac  or  oblong;  ligament  eitemal;  hinge 
with  nsnall;  3  diverging  teeUi  in  each  valre;  mnsculai  iinprecsioot  oval, 
polished;  pallial  line  slnaaCed. 

Animal  tree,  locomotive,  rarely  bjasiferoua  or  burrowing;  mantle  with 
It  nther  large  anterior  opeuing ;  aiphons  nnegnal,  united  more  or  less ;  foot 
linguiform,  compressed,  aometimea  grooved;  palpi  moderate,  triangnlar, 
pdnted;  branchiee  large,  sub^nadrate,  united  posterior!;. 

The  shelll  of  tbis  tribe  are  remarkable  for  the  elegance  of  their  ftirms 
and  colours;  the;  are  Freqnenll;  ornamented  with  chevron-shaped  lines. 
Their  teiture  is  vor;  hard,  all  traces  of  structure  being  nanall;  oblitetated. 
"nie  Fenerida  appeared  Srat  in  the  Oolitic  period,  and  have  attained  their 
greatest  development  at  the  present  time ;  the;  are  found  in  all  seas,  but 
moat  abundantly  in  the  tropics. 
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dnimaJ  with  mantle-margins  fringed;  siphons  nneqnal,  more  or  less 
separate;  branchial  orifice  sometimes  donbly  Cringed,  the  onter  pinnate; 
anal  orifice  with  a  simple  fringe  and  tubnlar  valve ;  foot  tongne-shaped  ;  palpi 
small,  lanceolate. 

V.  texWisy  and  other  elongated  species,  have  a  deep  pallial  sinus;  V. 
gemma  (Totten)  has  a  very  deep  angular  sinus,  like  Artemis ;  V.  reticulata 
has  bifid  teeth,  like  Ta'pei ;  F,  tridacnoides,  a  fossil  of  the  U.  States,  has 
massive  valves,  ribbed  like  the  clam-shell.  The  N.  American  Indians  used 
to  make  coinage  {wampum)  of  the  sea- worn  fragments  of  Fenus  mereenaria, 
by  perforating  and  stringing  them  on  leather  thongs. 

Distr.  176  sp.  World-wide.  Low-water  —  140  fathoms.  F,  attar" 
toideSy  Behrings*  Sea.  F.  verrucosa^  Brit.  Medit.  Senegal,  Cape,  Red  Sea; 
Australia  ? 

Toisil,  160  sp.  Oolites  — .    Patagonia,  TJ.  S.  Europe,  India. 

?  Folupia  rtigosa,  (Defrance,  1829.)  Shell  minute,  Isocardia-shaped, 
concentrically  ribbed,  with  a  large  lunule.     Eocene,  Hauteville. 

Saxidomus  (Nuttalli)  Conrad.  Oval,  solid,  with  tumid  umbones ;  lunule, 
0 ;  teeth  3—4,  unequal,  the  central  bifid ;  pallial  sinus  large.  Distr.  8  sp. 
India,  Australia,  W.  America. 

Cytherea,  Lam. 

Etym,  Cyiherea,  &om  Cythera,  an  Aegean  Island. 

Syn.  Meretrix,  Gray.    Dione,  Megerle. 

Examples,  C.  dione,  PI.  XX.  fig.  8.    C.  chione,  fig.  14,  p.  26. 

Shell  like  Fenus ;  margins  simple ;  hinge  with  8  cardinal  teeth  and  an 
anteiior  tooth  beneath  the  lunule ;  pallial  sinus  moderate,  angular. 

Animal  with  plain  mantle-margins ;  siphons  united  half-way. 

Distr.  Same  as  Fenus.    Recent  1 13  sp.     Fossil,  80  sp. 

Meboe,  Schum. 

Etj/m.  Meroe,  an  island  of  the  Nile. 

Syn.  Cuneus  (part)  Megerle  (not  Da  Costa).     Sunetta,  Link. 

Type,  M.  picta  (=  Venus  Meroe,  L.     Donai,  Desh.)     PI.  XX.  fig.  9. 

Shell  oval,  compressed ;  anterior  side  rather  longest ;  hinge  with  3  car- 
dinal teeth,  and  a  long  narrow  anterior  tooth ;  lunule  lanceolate ;  ligament 
in  a  deep  escutcheon. 

Distr.  10  sp.     Senegal,  India,  Japan,  Australia. 

Trigona,  Miihlfeldt. 

Efym.  Triyonos,  theee- cornered.     Type,  T.  tripla,  PI.  XX.  fig.  10. 

Shell  trigonal,  wedge-shaped,  sub-equilaten^ ;  ligament  short,  prominent ; 
cardinal  teeth  3 — 4,  anterior  f  remote ;  pallial  sinus  rounded,  horizontal. 

Distr.  28  sp.    W.  Indies,  Medit,  Senegal,  Cape,  India,  W.  America. 

Fossil,  Miocene  — .     Bordeaux. 

T.  crassatclloides  attains  a  diameter  of  5  inches  and  is  very  ponderous. 
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Sui-ffmta,  Grateloupa,  Beno.     (i.  irregnlims,  Pt.  XX.  fig.  11. 

Shell  (mb-equilatcral,  ronnded  in  front,  attenusted  beliind;  bini^  with  1 
anterior  tooth,  3  cardinal  teeth  and  seTerol  amall  posteriar  teeth ;  palltal 
sinna  desp,  abliqae.    Fottil,iip.    Eocene — Miocene.    U.  States,  France. 


Etym.  ArlmU,  in  Greek  mjth.  Diaua, 

T^e.  A.  ciolcta,  PI.  XX.  fig.  13.     (Syn.  Dosinia,  Scopoli.) 

Shell  orbicular,  compresaed,  concentrically  striated,  pale;  ligament  sbnli ; 
lunula  deep;  hinge  like  Cytherea;  margins  even;  pallial  sinns  deep,  angular, 
aacending. 

Jnimal  with  a  laj^e  hatchet- shaped  foot,  projecting  from  the  Tentral 
ma^n  of  the  shell ;  mantle-margins  slight!}'  plaited ;  siphons  united  to  their 
ends ;  orifices  simple ;  palpi  narrov. 

Batr.  85  sp.     Boreal  —  Tropical  seas ;  low-water— 80  fins. 

Foiiil,  8  sp.    Miocene  — .  U.  States,  Europe,  S.  India. 

Sai-^entra.  Ogelina,  Desh.  V.  Sinensis,  Chemn.  Orbicular,  ventticose, 
margins  crenulated,  no  lunnle,  sinus  deep  and  angular.  Iriitr.  10  sp. 
Senegal,  India,  China,  Japan.  W.  America.    Fossil,  1  sp.     Miocene,  Bor- 

Clementia  (papjrracea)  Gray.  Thin,  OTat,  white;  ligament  aemi-inlcmal ; 
posterior  teeth  hifid,  sinna  deep  and  angular.  Animal  with  long,  united 
aiphons,  and  a  large  creaceutio  foot,  aimilar  to  Jriemit.  IHttr.  3  ep. 
Anrtralia,  Philippines. 

LuciNOPSis,  Forbes. 

Sjm.Doaima.Graj,  1847  (not  Scop.)  MjsU,  Bray,  1851  (not  Leach). 
CycUna,  Gray,  1853  (not  Desh.) 

Type,  Venus  nodata.  Pennant,  PI,  XX,  fig.  13.     {Lucina,  and  opsii,  like.) 

Shell  lenticular,  rather  thin ;  right  valve  with  2  laminar,  diverging  teeth, 
left  with  3  teeth,  the  central  bifid:  mnscnlar  imprcaaions  oval,  pohshed; 
pallial  sinna  verf  deep,  ascending, 

Jnima/  with  mantle-margins  plain;  pedal  opening  contracted;  foot 
pointed,  hasal;  siphona  longer  than  the  shell,  separate,  divergent,  with  (ringed 
orifices.     (Clark.) 
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or  finely  fringed ;  fireely  open  in  front ;  sijjhons  moderate,  separate  half-way 
Qr  throughout,  orifices  fringed,  anal  cirri  simple,  branchial  ramose ;  palpi 
long,  triangular. 

Dlstr.  78  sp.  Norway,  Bnt.  Black  Sea,  Senegal,  Brazil,  India,  China, 
New  Zealand.     Low- water — 100  fms.  (Beechey). 

Fossil y  Miocene  — .     Brit.  France,  Belgium,  Italy. 

The  animal  is  eaten  on  the  continental  coasts ;  it  buries  in  the  sand  at 
low- water  or  hides  in  the  crevices  of  rocks,  and  roots  of  sea- weed. 

Veneeupis,  Lamarck. 

Etym.  VenuSy  and  rupes,  a  rock.     Syn.  GastranOy  Schum. 

Example f  V.  exotica,  PI.  XX.  fig.  15. 

Shell  oblong,  a  little  gaping  posteriorly,  radiately  striated  and  ornamented 
with  concentric  lamellse ;  three  small  teeth  in  each  valve,  one  of  them  bifid ; 
pallial  sinus  moderately  deep,  angular. 

Animal  with  the  mantle  closed  in  front,  pedal  opening  moderate ;  siphons 
united  half-way,  anal  with  a  simple  fringe  and  tubular  valve,  branchial 
siphon  doubly  fringed,  inner  cirri  branching ;  palpi  small  and  pointed. 

Distr.  19  sp.  Brit.  —  Crimea;  Canaries;  India,  Tasmania;  Kamts- 
chatka.  Behring's  Sea  —  Peru.     In  crevices  of  rocks. 

Fossil i  Miocene  — .     U.  States,  Europe. 

Petricola,  Lamarck. 

Etym.  Fetra^  stone,  colo,  to  inhabit. 

Syn.  Rupellaria,  Bellevue ;  Choristodon,  Jonas ;  Naranio,  Gray. 

Type,  P.  lithophaga,  PI.  XX.  fig.  16.     P.  pholadiformis,  PI.  XX.  fig.  17. 

Shell  oval  or  elongated,  thin,  tiunid,  anterior  side  short ;  hinge  with  3 
teeth  in  each  valve,  the  external  often  obsolete ;  palJial  sinus  deep. 

Animal  with  the  mantle  closed  in  front,  much  thickened  and  recurved 
over  the  edges  of  the  shell ;  pedal  opening  small ;  foot  small,  pointed,  lanceo- 
late ;  siphons  partially  separate,  orifices  fringed,  anal  with  a  valve  and  simple 
cirri,  branchial  cirri  pinnate ;  palpi  small,  triangular. 

J>istr.  30  sp.  U.  S.  France,  Red  Sea,  India,  New  Zealand,  Pacific,  W. 
America  (Sitka — Peru).     Burrows  in  limestone  and  mud. 

Fossil y  12  sp.     Eocene  — .    U.  S.    Europe. 

Glaucomya,  (Bronn)  Gray. 

Syn,  Glauconome,  Gray  1829  (not  Goldfuss  1826). 

Type,  G.  Sinensis,  PI.  XX.  fig.  18.     {Glaucos  sea-green,  mya  mussel.) 

Shell  oblong,  thin ;  epidermis  dark,  greenish ;  ligament  external ;  hinge 
with  3  teeth  in  each  valve,  one  of  them  bifid;  pallial  sinus  very  deep  and 
angular. 

Animal  with  a  rather  small,  Unguiform  foot ;  pedal  opening  moderate ; 
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Bi]ifaao»  very  long,  united,  projecting  far  into  tbe  branchial  cavity  «Ii«h 
retracted,  ttieit  ends  lepuote  and  diverging ;  palpi  large,  aicldo^haped ;  ^Ua 
.   long,  roimded  in  &ant,  the  outer  shurtcat. 

Dittr,  11  ip.    Embouchures  of  rivers;  China,  Philippine!,  Borneo,  India. 

FAMILY  XV.    MAtTEiD«. 

Sif/i  egnivalve,  trigonal,  close,  or  slightl;  gaping ;  ligament  (cartilage) 
iuternsl,  canUined  in  a  deep  triangular  pit ;  epidermis  thick  ]  hinge  with  2 
diverging  cAidinal  teeth,  and  usoallj  with  anterior  and  poaterior  laierals; 
pallial  sinue  short,  rounded. 

J-nimal  with  the  mantle  more  or  leas  open  in  liont;  giphooal  tubei 
united,  oiihces  fringed;  loot  compressed;  gills  not  prolonged  into  the 
branchial  eiphon. 

Sections  of  the  shell  eiMbit  an  indistinct  cellular  layer  on  Hie  external 
enrface  and  a  diatinet  inner  layer  of  eloi^atal  cells.     {Carpealer.) 

Maotka,  L. 

Efj/m,  Mactra,  a  kneading  trongh.  Sgn.  Trigonella,  Da  Coata  (not  L.) 
Schizodesma  (Speogleri),  Spiaula  (solida),  Mulinia  (lateralis)  Qray. 

Typi,  M.  stultonun,  PI.  XXI.  fig.  1, 

Shell  nearly  equilateral ;  anterior  hinge  tooth  A-shaped,  with  sometimes 
a  small  laminar  tooth  close  to  it ;  lateral  teeth  doubled  in  the  right  valve. 

jtsma!  with  the  mantle  open  as  fcr  as  the  siphons,  ita  margins  fringed  ; 
siphons  united,  fringed  with  simple  cirri,  anal  orifice  with  a  tubular  Talve; 
foot  Wge,  lingniform,  heeled ;  palpi  triaognlar,  long  and  pointed ;  outer  gills 
shortest. 

The  Mactras  inhabit  sandy  coasts,  where  they  bury  joat  beneath  the  snr- 
bcej  the  foot  can  he  stretched  out  considerably,  and  moved  about  like  a 
linger,  it  is  also  used  for  leaping,  Tbey  are  eaten  by  the  stoi-fishes  and 
whelks,  and  in  the  I.  of  Arran  il.  tablmncata  is  cuUected  at  low-water  to 
feed  pigs.     (Aliter.) 

Diilr.  60  sp.     All  seas,  especially  wilhiu  the  tropica;  —  35  fins. 

Foiiil,  80  sp.    lias  — .    L'.  States,  Europe,  India. 

P  Sa6-ge«at.  Sowerbya,  D'Orb.  S.  crassa,  Oifordian,  France.  Caiti- 
lage-pit  simply  grooved ;  lateral  teeth  very  lai^. 
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shoH,  partly  united;  foot  very  thick,  tongue-shaped,  pointed;  gills  uaequal, 
the  outer  short  aod  narrow ;  palpi  large,  triangular,  pointed. 

Dutr.  1  spv    N.  Orleans  (3  other  sp.  P  Mazatlan,  California;  Moreton 
B.  Australia.    Petit.) 

Fossilf  1  sp.  Miocene  — .  Petersburg,  Virginia. 
G.  cuneatus  was  formerly  eaten  by  the  Indians.  At  Mobile,  on  the  Gulf 
of  Mexico,  it  is  found  in  colonies  along  with  Cyrena  Caroiineitsu^  burying 
2  inches  deep  in  banks  of  mud ;  the  water  is  only  brackish,  though  there  is  a 
tide  of  3  feet.  Banks  of  dead  shells,  3  or  4  feet  thick,  are  found  20  miles 
inland :  Mobile  is  built  on  one  of  these  shell-banks.  The  road  from  New 
Orleans  to  Lake  Pont-chartraiu  (6  miles)  is  made  of  Gnathodon  shells  pro- 
cured from  the  east  end  of  the  lake,  where  there  is  a  mound  of  them  a  mile 
long,  15  feet  high,  and  20 — 60  yards  wide ;  in  some  ^ilaces  it  is  20  feet 
above  the  level  of  the  lake.     {Li/ell.) 

LuTSARiA,  Lamarck.    Otter*s-shelL 
Type,  L.  oblonga,  Gmel.  PI.  XXI.  fig.  3.  (»  L  solenoides.  Lam.) 
Shell  oblong,  gaping  at  both  ends ;  cartilage-plate  prominent,  with  1  or 
2  small  teeth  in  front  of  it,  in  each  valve ;  pallial  sinus  deep,  horizontal. 

Animal  with  closed  mantle-lobes ;  pedal  opening  moderate ;  foot  rather 
large,  compressed ;  siphons  united,  elongated,  invested  with  epidermis ;  palpi 
rather  narrow,  their  margins  plain ;  gills  tapering  to  the  mouth. 

IHstr.  18  sp.  XJ.  States,  Brazil,  Brit.  Medit.  Senegal,  Cape,  India,  N. 
Zealand,  Sitka. 

Foseil^  10  sp,     Miocene  —  XJ.  States,  Europe. 

Resembles  Mya ;  burying  vertically  in  sand  or  mud,  especially  of  estu- 
aries ;  low- water,  12  fms.  L.  rugosa  is  found  living  on  the  coasts  of  Por- 
tugal and  Mogador,  fossil  on  the  coast  of  Sussex.    (Dixon.) 

Anatinella,  G.  Sowerby. 

TypCi  A.  Candida,  (Mya)  Chemn.  PI  XXIII.  fig.  6. 

Shell  ovate,  rounded  in  front,  attenuated  and  truncated  behind ;  cartilage 
in  a  prominent  spoon^shaped  process,  with  2  small  teeth  in  front ;  muscular 
impressions  irregular,  the  anterior  elongated ;  pallial  line  slightly  truncated 
behind. 

Distr.  3  sp.     Ceylon,  Philippines ;  sands  at  low-water. 

FAMILY  XVI.  Tellinid^. 
Shell  free,  compressed,  usually  closed  and  equivalve ;  cardinal  teeth  2  at 
most,  laterals  1 — 1,  sometimes  obsolete;  muscular  impressions  rounded^ 
polished;  pallial  sinus  very  large;  ligament  on  shortest  side  of  the  shell, 
sometimes  internal.  Structure  obscurely  prismatic- cellular ;  prisms  fusi- 
form, nearly  parallel  with  surface,  radiating  from  the  hinge  in  the  outer 
layer,  transverse  in  the  inner. 
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Animal  with  the  mautlD  nidelj  opEn  iq  froat,  iU  mu^DB  fringed  ;  loot 
tongue-shRped,  compreised ;  Biphone  Kpsiiilc,  veiy  long  uid  slender ;  palpi 
large,  triangnlBT;  giUa  nnited  posteriorly,  nncqual,  the  oultr  pair  » 
directed  doraaUy. 

The  TelleuB  are  found  in  ell  sesa,  chiefly  in  the  litloral  a 
zones ;  Ihey  &eqacut  sandy  bottoms,  or  sandy  mud,  burying  beneatfa  tiia  but- 
faoe ;  a  few  species  iohabit  estnaries  and  rivers.   Their  valve*  are  often  richly 
cDloared  and  ornamented  with  finely  sculptured  lines. 
TsLLisi,  L.    Tellcn. 

Elum.  Telline,  the  Greek  name  for  a  kind  of  mussel. 

Syii.  PeroDiea  (pari)  Poll.  Phjiloda  (folisces),  Omala  (plauata)  Schum. 
Psammot^B  (solidula)  Turt.     Arcopagia  (crasaa)  Lench, 

Examplea,  T.  lingua-felis.  PI,  XXI,  fig.  5.    T.  carnaria,  fig.  S. 

Skill  slif^htly  icequiiBlve,  compressed,  rounded  in  front,  angular  and 
slightly  folded  posteriorly,  umhones  sub-central^  teeth  2.3,  laterals  1 — 1, 
most  distinct  in  the  right  valve  ;  pallial  sinus  very  wide  and  deep  ;  ligauieol 
citemal,  promiuent. 

Animal  with  slender,  diverging  siphons,  tnice  as  long  as  the  shell,  theit 
orifices  plain ;  foot  broad,  pointed,  compiessed ;  palpi  veiy  large,  triangnlar ; 
gills  small,  soft  and  very  minutely  striated,  the  outer  rndimental  and  directed 
dorsallv. 

TeUinidea,  lam.  T.  planissimn,  PI.  XXI.  fig.  T.  Valves  with  no  pos- 
terior fold ;  lal«ral  teeth  wanting. 

T.  camaria  (Strigiila,  Turt.)  has  the  valvea  oliliquely  scnlptured  ;  T.fa- 
bula,  Gron.  has  the  right  valve  striated,  the  other  plain.  T.  Bunteti,  Cali- 
fornia, has  the  right  valve  flat^  T.  luTodata,  Plioeenf,  S.  Carolina,  much 
resembling  it  in  shape,  has  the  left  valve  flat. 

Diiir.  above  SOO  sp.     In  all  seas,  especially  the  Indian  Ocean ;  most 
abundant  and  highly  coloured  in  the  tropics.    Low-water  —  Coral  Eone,  60 
fms.     ■Wellington  Channel ;  Kara  Sea;  Behringa' Sea  ;  Baltic;  Black  Sea. 
FmsiV,  130  sp.    OoUtes  — .    V.  States,  S.  America  (Chiloe)  Emope. 
DioDONTA,  Schumacher. 

Elt/m.  Di-  two,  odania  teeth,     Sy«.  Fragilia,  De^, 

%JB,  Tellina  fragilia,  L.     PI.  XXI.  fig.  8. 

SAell  equivalve,  convej,  with  sqnamose  lines  of  growth  ;  cardinal  teeth 
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Distr.  3  sp.    Greenland,  Brit.  Medit.  Black  Sea,  Senegal,  Cape, 
Fossil,  Miocene  — .     Brit.  France,  Belgium. 

Capsula,  Schumacher. 

Mym,  Dimin.  of  capsa,  a  box. 

Syn.  Capsa  (part)  Brug.  1791.     Sanguiiiolaria  Lam.  1818,  not  1801. 

T^pe.  C.  rugosa,  PI.  XX.  fig.  19.     (««  Venus  deflorata,  Gmel.) 

Shell  oblong,  ventricose,  slightly  gaping  at  each  end ;  radiately  strTated ; 
cardinal  teeth  2  in  each  valve,  one  of  them  bifid ;  ligament  external,  large, 
prominent ;  siphonal  inflection  short. 

Animal  like  Psammobia ;  foot  moderate ;  gills  deeply  plaited,  attenuated 
in  front,  outer  small,  dorsal  border  wide,  fixed ;  siphons  moderate. 

Distr.  W.  Indies,  B«d  Sea,  India,  China,  Australia. 

Fossil  4  sp.     U.  Green-sand  — .    U.  States,  £urope.     (D'Orb.) 


Fig.  218.    Psammobia  vesperiina,  Chemn,  i,  Brit. 
Psammobia,  Lamarck.    Sunset-shell. 

Mym.  Psammos  sand,  bio  to  live. 

Syn.  Psammotea  (zonalis)  Lam.    Psammocola,  Bl.     Gari,  Schum. 

Ex.  P.  Ferroensis,  PI.  XXI.  fig.  9.     P.  squamosa,  PI  XXI.  fig.  10. 

Shell  oblong,  compressed,  slightly  gaping  at  both  ends ;  hinge-teeth  {• ; 
ligament  external,  prominent ;  siphonal  infiection  deep,  in  contact  with  the 
pallial  line ;  epidermis  often  dark.  * 

Animal :  mantle  open,  fringed ;  siphons  very  long,  slender,  nearly  equal, 
longitudinally  ciliated,  orifices  with  6 — 8  cirri;  foot  large,  tongue -fhaped; 
palpi  long,  tapering ;  gills  unequal,  recumbent,  few  plaited. 

Distr.  40  sp.  Norway,  Brit.  India,  New  Zealand,  Pacific.  Littoral  — 
coralline  zone,  100  fms.     P.  gari  is  eaten  in  India. 

Fossil,  24  sp.     Oolite  ?     Eocene  — .     U.  States,  Europe. 

Sanguinolabia,  Lamarek. 

Name,  from  the  type,  Solen  sanguirtoleHtus,  Chemn. 

Syn.  Soletellina  [diphos)  Bl.     Lobaria,  Schum.     Aulus,  Oken. 

Ex.  S.  livida,  PI.  XXII.  fig.  1.  S.  diphos,  fig.  2,  S.  orbiculata,  fig.  8. 

Shell  oval,  compressed,  rounded  in  front,  attenuated  and  slightly  gaping 
behind ;  hinge-teeth  f ,  small ;  siphonal  infiection  very  deep,  connected  with 
the  pallial  line ;  ligament  external,  on  very  prominent  fulcra. 

Animal :    mautle  open,  fringed ;    siphons  very  long,  branchial  lar^e&t 
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oiiGcea  frioged ;  footlu^e,  broadl;  tongue- sbsped,  compresied;  palpi  long 
pointed ;  gille  recambent,  inner  Umiua  fice,  donnl  border  wide. 

Dittr.  20  Bp.  W.  Indiea,  Bed  Sea,  India,  Msdagucar,  Japui ;  kra- 
trolia,  TBMnBnis,  Pern. 

Poitil,  30  ap.    Boceae  — .    U.  Stat^a,  Europe. 

SfcHELE,  Schtunaeher,  1S17. 

Bljfm.  Semele,  in  Oreelpmyth.  the  motber  of  Bsccbne. 

Sgn.  Ampbideama,  Lam.  1S18.*     Typi,  S.  reticnlaU,  Fl.  XXI.  fig.  11. 

Sktil  rounded,  Bub^eqailateral,  beaka  turned  forwards ;  posterior  nde 
slightl;  folded;  binge-teeth  2.2,  laterals  elongated,  diatiset  ia  the  right 
valTe ;  eiCenial  ligameut  abort,  cartilage  internal,  long,  obliqne ;  pallial  ainni 
deep,  rounded. 

Dittr.  40  >p.    W.  Indies,  Brazil,  India,  China,  Australia,  Pern. 

FotHl,  10  sp.    Eocene  — .    U.  States,  Europe. 

Subgenera.  Oimingia,  Q.  Sowetby.  C.  hunellosa.  Pi.  SXI.  fig,  12. 
Shell  slightly  attenuated  and  gaping  behind,  tamellated  coneeutricall; ;  ear- 
tilage-proeess  prominent;  pallial  ainua  vei?  wide.  Dulr.iOsp.  luspongo, 
sand,  and  the  fissures  of  rocks,  —  7  fatbome.  W.  Indies,  India,  Australia, 
W.  America.     Foiiil,  Miocene  — .     Wilmington,  N.  Carolina. 

Sgndoimga,  Becloz.  St/n.  Abra,  Leach  MS.  Erycina  (part)  Lam. 
ISOB.t  Tgpe,  S.  alba,  PI,  XXI.  fig.  13.  Shell  small,  oval,  while  aod 
shining ;  posterior  aide  aborlest, ;  mnbones  directed  baekwarda ;  cartilage- 
process  obliqne ;  hinge-leeth  minute  or  obsolete,  laterals  distinct  \  pallial 
ainus  wide  and  shallow,  Animal  with  the  mantle  open,  fringed;  aiphona 
long,  slender,  diverging,  anal  shortest,  orifices  plain ;  foot  laige,  toi^ue- 
diaped,  pointed ;  palpi  triangular,  nearly  a^  large  as  the  gills ;  branchiie  un- 
gual, triangular.  Diifr.  Norway,  Brit,  Medit.  Black  Sea,  India.  The  sp. 
are  few,  and  mostly  boreal,  ranging  from  the  laminarian  zone  to  ISO  fms. 
(Farbei.)  They  live  buried  in  sand  and  mud,  but  when  confined  ar«  able  to 
creep  up  tbe  sides  of  the  reaael  with  their  foot.  {Bouchard.)  Fottil,  0  >p. 
Eocene  '■ — .    Brit,  France. 

Seroiimlaria,  Schumacher.  i%ia.  Trigonella  (part)  Da  Coata  (not  L.) 
lignla  (part).  Mont.  "Le  Lavignon"  (Beauninr)  Cuv.  Liatera,  Tort, 
(not  B.  Brown.)  Lutricola,  Bl.  Mactromya,  D'Orb.  (not  Ag.)  7>y«,  S. 
piperata  (Belon)  Gmelin,  PI.  XXT.  fig,  U,  (See  p,  00.)      Siell  o     ' 
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low,  triangular ;  hinge-teeth  small,  1  or  2  in  each  valve,  laterals  obsolete ; 
pallial  sinus  wide  and  deep. 

Animal  with  the  mantle  open,  margins  denticulated ;  siphons  very  long, 
slender,  separate,  orifices  plain ;  foot  large,  tongue-shaped,  compressed  ;  palpi 
very  large,  triangular,  gills  minutely  striated,  the  outer  pair  directed  dorsally. 
Lives  buried,  vertically,  in  the  mud  of  tidal  estuaries,  5  or  6  inches  deep. 
{Montagu)  The  siphons  can  be,  extended  to  5  or  6  times  the  length  of  the 
shell.  iJDeshayes).  The  animal  has  a  peppery  taste,  but  is  sometimes  eaten 
on  the  coasts  of  the  Mediterranean.  Distr,  Norway,  Brit.  Medit.  Senegal. 
Fossilf  Pliocene,  Brit. 

Mesodesha,  Deshayes. 

Etym.  MesO'  middle,  desma  ligament.  Syn.  Eryx,  Sw.  (not  Daud.) 
Paphia  (part)  Lara.  1799  (see  p.  299,  note).  Erycina  (part)  Lam.  1818  (not 
Lam.  1805,  nor  Fabr.  1808).     "  Donacille,"  Lam.  1812  (not  characterized). 

ExampIeSy  M.  glabratum,  PI.  XXI.  fig.  15.     M.  donacium.  fig.  16. 

Shell  trigonal,  thick,  compressed,  closed;  ligament  internal,  in  a  deep 
central  pit;  a  minute  anterior  hinge-tooth,  and  1—1  lateral  teeth  in  each 
valve ;  muscular  scars  deep ,  pallial  sinus  small. 

Animal  with  mantle-margins  plain ;  siphons  short,  thick,  and  separate, 
orifices  cirrated,  branchial  cirri  dendritic ;  foot  compressed,  broadly  lanceo- 
late :  gills  large,  unequal ;  palpi  small. 

Sub-genus.  Anapa^  Gray.  A.  Smithii,  PI.  XXI.  fig.  17.  XJmbones 
anterior,  siphonal  inflection  obsolete. 

Distr.  20  sp.  W.  Indies,  Medit.  Crimea,  India,  New  Zealand,  Chili ; 
sands  at  low-water. 

Fossil,  7  sp.     Neocomian  — .     U.  S.  Europe  {Donadlla,  D'Orb.) 

Ervilia,  Turton.    Lentil-shell. 

Etym.  Ervilia,  diminutive  of  ervum,  the  bitter- vetch. 

Type,  E.  niteiis,  P.  XXI.  fig.  18. 

Shell  minute,  oval,  close ;  cartilage  in  a  central  pit ;  right  valve  with  a 
single  prominent  tooth  in  front  and  an  obscure  tooth  behind ;  left  valve  with 
2  obscure  teeth ;  no  lateral  teeth ;  pallial  sinus  deep. 

Distr.     W.  Indies,  Brit.  Canaries,  Medit.  Red  Sea.     —  50  fms. 

DoNAx,  L.    Wedge- shell. 

Ex,  D.  denticulatus,  PI.  XXI.  fig.  19.     Etym.  Donax,  a  sea-fish,  Pliny. 

Syn.  Chione.  Scop.  Cuneus,  Da  Costa.  Capisterium,  Meusch.*  Latona 
and  Hecuba,  Schum.     Egeria,  Lea  (not  Roissy). 

Shell  trigonal,  wedge-like,  closed;  front  produced,  rounded;  posterior 
side  short,  straight ;  margins  usually   crennlated ;  hinge-teeth  2.2 ;  laterals 

*  Meuschen  was  a  Dutch  auctioneer ;  the  names  occur  in  his  *<  sale  catalogues." 
Idiotce  impotuere  nomina  abturda.    Linnaeus. 
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1  — 1  in  each  valve  ;  ligament  eitemal,  prominent ;  pallial  aiaaa  deep,  bori- 
loatal. 

Animal  with  the  mantle  &inged ,  siphooa  ahort  and  thJek,  dirergiag, 
anal  arifiee  denlicnlated,  branchial  with  pinnate  drri;  foot  ver;  larg^ 
pointed,  ahaqi'edged,  projected  quite  in  front ;  gills  ample,  recnntbent,  outer 
ehott«at ;  palpi  emiU,  pointed. 

DUlr.  45  sp.  Norway,  Baltic,  —  Black  Se>^  all  tropickl  aew.  Id 
sands  near  low-water  mule  ( —  8  fms.)  buried  an  inch  or  two  beneath  the 

Fot^,  SO  ap.    Eocene  — .    U.  States,  Europe. 

Sah-gBjiera,  P  JnpAichtita,  Phil.  A.  KludermanDi,  ddiforaia.  SiiU 
oblong,  nearly  equilaUral,  gapiog  at  each  end;  teelli  i;  ligameDt  ettemal, 
pailiat  line  sinuated. 

IpAignia,  Schiim.  [Cspsa,  lam.  1818,  not  1801.  Donacina,  Tit.) 
I,  Brasilienais,  Fl.  XXI.  fig.  20.  SieU  nearly  equilateral,  smooth;  hinge- 
teeth  2,2,  one  bifid,  the  other  minute ;  laterala  remote,  obaolete  in  the  left 
valve;  margins  smooth.  DUlr.  4  ap.  W.  Indies,  BrazQ,  W.  Africa,  Pacific, 
Central  America,  lahahits  estuaries;  I,  ventrieoia,  Desh,  ia  rayed  like 
Galalea,  and  hae  ita  beaks  eroded. 

?  Iiodonla  (Desbayeui)  But.  Bull.  Soc.  Q«o1.  Oif.  France. 
Halite  A,  Brugnitre. 

Sgn.  Egeria,  Botsar.    Potamopliila,  Bby.    Megadeima,  Bowdich. 

Typt,  G.  reolusa,  PI.  XXI.  fig.  21. 

Shell  very  thick,  trigonal,  wedge-shaped;  epidermis  smooth,  olive;  am- 
bonea  eruded;  hinge  thick,  teeth  1.2,  laterals  indistinct;  ligament  eiternal, 
prominent;  pallial  sinns  distinct. 

Animal  with  the  mantle  open  in  front;  siphons  moderate,  with  6— S 
lines  of  cilia,  orifices  frii^^ ;  foot  large,  comprcased ;  palpi  long,  triangular; 
gills  unequal,  united  to  the  base  of  the  uphons,  the  eiternal  pair  divided 
into  2  nearly  equal  areas  by  a  longitudinal  furrow,  indicating  theii  line  of 
attacbmenL 

Diifr.  2  or  7  ap.  P    Nile,  and  rivers  of  W.  Africa. 
FAMILY  XVII.    SoLENiD*. 

Shell  elongated,  gaping  at  the  ends;   ligament  eiteraal;   hinge-t«eth 
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Fig.  219.  Solen  siliqua,  L. -^j  the  valves  forcibly  opened,  and  mantle  divided  as  fu 

as  the  ventral  foramen,  to  show  the  foot. 

SoLEN  (Aristotle)  L.    Razor-fish. 

Tt/pey  S.  siliqua,  PI.  XXII.  tig.  4. 

Syn.  Hypogeea,  Poli.    Vagina,  Megerle.     Ensis,  Scham.    Ensatella,  Sw. 

HAell  very  long,  sub-cylindrical,  straight,  or  slightly  recurved,  margins 
parallel,  ends  gaping :  beaks  terminal,  or  sub-central ;  hinge-teeth  f ;  liga- 
ment long,  external;  anterior  muscular  impression  elongated;  posterior 
oblong;  pallial  line  extending  beyond  the  adductors;  sinus  short  and 
square. 

Animal  with  the  mantle  closed  except  at  the  front  end,  and  a  minute 
ventral  opening;  siphons  short,  united,  fringed ;  palpi  broadly  triangular; 
foot  cylindrical,  obtuse. 

Distr,  25  sp.     World-wide,  except  Arctic  seas : — 100  fms. 

Fossil,  10  sp.     Eocene  — .    U.  States,  Europe. 

The  Razor-fishes  live  buried  vertically  in  the  sand,  at  extreme  low- water, 
their  position  being  only  indicated  by  an  orifice  like  a  key-hole ;  when  the 
tide  goes  out  they  sink  deeper,  often  penetrating  to  a  depth  of  1  or  2  feet. 
They  never  voluntarily  leave  their  burrows,  but  if  taken  out  soon  bury  them- 
selves again.  They  may  be  caught  with  a  bent  wire,  and  are  excellent  articles 
of  food,  when  cooked.     {Forbes.) 

CuLTELLUS,  Schumacher. 

Type,  C.  lacteus,  PI.  XXII.  fig.  5.     Etym.  CuHellus  a  knife. 

Shell  elongated,  compressed,  rounded  and  gaping  at  the  ends ;  hinge- 
teeth  2.3  ;  beaks  in  front  of  the  centre,  supported  internally  by  an  oblique 
rib ;  pedal  impression  behind  the  umbonal  lib ;  posterior  adductor  trigonal ; 
pallial  line  not  prolonged  behind  the  posterior  adductor ;  sinus  short  and 
square. 

Animal  (of  C.  Javanicus)  with  short,  fringed  siphons ;  gills  narrow,  half 
as  long  as  the  shell,  transversely  plaited;  palpi  large,  angular,  broadly  at- 
tached ;  foot  large,  abruptly  truncated. 

Dlstr,  4  sp.     Africa,  India,  Nicobar. 

Sub-genera.  Ceratisolen,  Forbes.  (Polia,  D'Orb.  Pharus,  Leach,  MS. 
Solecurtoides,  Desm.)  C.  legumen,  PI.  XXII.  fig.  6.  Shell  narrow,  sub- 
equilateral,  anterior  adductor  impressions  elongated,  a  second  pedal  scar  near 
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the  pallial  sinus.  Animal  with  a  long,  tnmcatcd  foot ;  eiplioiiB  sepante, 
Jiiei^ng,  fringed.  Siilr,  1  sp.  Brit.  Medit,  Scn^al,  Bed  Sea.  Ftaiit, 
1  Bp.  Pliocene  — .     Italj. 

MacAara,  Goold.  (Siliqna.  Megerle.  Legaminaria,  Schum.)  M.  politl, 
PL  XXII.  fig.  7-  Shell  emDoth,  oblong;  epidenniB  polished;  nmhonal  rib 
eitending  aeross  the  interior  of  the  valve ;  pnllisl  sinos  short.  The  aainial, 
figured  hj  Middendorff,  ia  dmi]ar  to  Soteciirlta.  Diatr.  India,  Cbini, 
Ochotsli,  Oregon,  Sitka,  Behring'aSea,  Newfouudland.  SI.  coilala,  Saj,  ii 
often  obtained  from  the  maw  of  the  cod-M,  Faaiil,  4  ap.  U.  Green- 
sand  — .    Brit.  France, 

SoLECURTUS,  BlainviUe. 

Elym.  Solen  and  euritia,  short. 

Si/H.  FsBminosoleQ  Risao.    Macha,  Oken.    SUiqusria,  Schnm. 

Er.  S.  strigiUtua,  PI.  XXII.  fig.  8.     S.  Caribieus,  PI.  XXII.  fig.  9, 

Shell  elongated,  rather  veotricoee,  nith  eub-centrnl  beaJiB ;  margins  sab- 
paraUel;  euds  truncated,  gaping;  ligament  prominent;  hinge-teeth  j;  pal- 
linl  sinus  verj  deep,  rounded ;  posterior  adductor  rounded. 

Animal  vcr;  large  and  thick,  not  entirely  retractile  nithin  the  ahell ; 
mantle  closed  below ;  pedal  orifice  and  foot  large ;  palpi  triangular,  narron, 
lamellated  inside;  gills  long  and  narrow,  outer  much  ahortest;  siphons 
separate  at  the  ends,  united  and  forming  a  tliick  maaa  at  their  baaea  ;  anal 
orificea  plain,  branchial  fringed. 

The  Solfcurii  bury  deeply  in  sand  or  mud,  uanally  bejond  low-water,  and 
are  difficult  to  obtain  alive.  F.  Caribass  occurs  in  eouutless  mjriads  in  the 
bars  of  American  rivers,  and  on  the  cooaC  of  New  Jerse;  in  eaud  exposed  at 
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Fig  220.    Mya  truncata,  L.  i.    Brit,  (after  Forbes.) 

Mta,  L.    Gaper. 

Myni,  Myax  (-acis)  a  mussel,  Pliny.     Syn.  Platyodon,  Conrad. 

Types,  M.  truncata,  PI.  XXIII.  fig.  1.     M.  Arenaria,  fig.  170,  p.  244. 

Shell  oblong,  inequivalve,  gaping  at  the  ends ;  left  valve  smallest,  with  a 
large  flattened  cartilage  process ;  pallial  sinus  large. 

Animal  with  a  small  straight  linguiform  foot ;  siphons  combined,  covered 
with  epidermis,  partially  retractile ;  orifices  fringed,  the  branchial  opening 
with  an  inner  series  of  large  tentacular  filaments ;  gills  not  prolonged  into 
the  siphon ;  palpi  elongated,  free. 

M.  anatina,  Chemn.  (Tugonia,  Gray)  W.  coast  of  Africa ;  posterior  side 
extremely  truncated;  similar  cartilage-processes  in  each  valve.  Fossily 
Miocene^  Dax,  and  the  Morea. 

Distr.  10  sp.  Northern  Seas,  W.  Africa,  Philippines,  Australia,  Cali- 
fornia. The  Myas  frequent  soft  bottoms,  especially  the  sandy  and  gravelly 
mud  of  river-mouths ;  they  range  from  low-water  to  25  fathoms,  rarely  to 
100  or  145  fms.  M.  arenaria  burrows  ft  foot  deep ;  this  species  and  M, 
truncata  are  found  throughout  the  uoi*them  and  Arctic  seas,  from  Ochotsk 
and  Sitka  to  the  Russian  Ice-meer,  the  Baltic,  and  British  coast ;  in  the 
Mediterranean  they  are  only  found  fossil.  They  are  eaten  in  Zetland  and 
N.  America,  and  are  excellent  articles  of  food.  In  Greenland  they  are  sought 
after  by  the  walrus,  the  Arctic  fox,  and  birds.  {0.  Fabricitu.) 

Fossil,  Miocene  — .  U.,  States,  Brit.  Sicily.  Most  of  the  fossil 
"  Myas"  have  an  external  ligament,  and  are  related  either  to  Panopaa  or 
Fholadomya. 

CoRBULA,  Bruguiere. 

Elym.  Corhula,  a  little  basket     Type,  C.  sulcata,  PL  XXIII.  fig.  2. 

Syn.  Erodona,  Daud.  (=  Pacyodon,  Beck.)     Agina,  Turt. 

Shell  thick,  inequivalve,  gibbose,  closed,  produced  posteriorly;  right 
valve  with  a  prominent  tooth  in  front  of  the  cartilage  pit ;  left  valve  smaller, 
with  a  projecting  cartilage  process ;  paUial  sinus  slight :  pedal  scars  distinct 
from  the  adductor  impressions. 

Animal  with  very  short,  united  siphons ;  orifices  fringed ;  anal  valve 
tubular ;  foot  thick  and  pointed ;  palpi  moderate ;  gills  2  on  each  side,  ob- 
scurely striated. 


318  U&NDAL  OF  TBB  HOLLUSCA. 

Dulr.  SO  *p.  U.  S.  Noras;,  Bnt.  Uedit.  W.  A&ica,  China.  InhiUli 
sandy  bottom! ;  Lower  lamiQDrian lonc — 80&iu. 

FomU.  90  ap.  lof.  Oolite  — .  C.  Ststea,  Europe,  India.  Tlu  eitenul 
Bhell-Ujer  cODUatt  of  fuaifarm  cdla ;  the  inner  is  homogeaeoOB  tad  adlieici 
90  ilightif  to  the  ont«[  la,;er,  that  i(  is  veiy  frequently  detached  in  foaul 
speoinieiiB.     Corbulomya,  Sjat  {C.  cumplaiiala,  Sby.)  Crag.  Brit. 

Sub-gentra.  Patamami/a,  1,  Sby.  P.  gragaria,  Eocene,  I.  Wight.  Car- 
tilage proceaa  broad  and  spatulate,  rDceived  between  two  obscnre  teeth  in  tkc 
right  Talre.  The  estuary  Coiiula  differ  very  little  from  the  marine  *p«d>t. 
P.  laiiala  (Aura,  D'Orb.)  PL  XSllI,  fig.  S,  Uves  buried  in  the  mod  oT  the 
R.  Plata,  but  not  abore  Buenos  Ayres,  and  consequently  in  water  which  is 
little  iaSuenced  by  the  euiierdcial  ebb  of  the  river.  The  game  ipeolM  is 
fonnd  in  banks  widely  dispersed  over  tbe  Pampas  near  S.  Pedro,  »nd  miny 
places  in  the  Ai^ntine  Republic,  5  yards  aboye  the  R.  Farana.     (Oinria.) 

Spkenia,  Turt.  S.  Binghami,  PI.  SXIIi.  fig.  4.  Shell  oblong;  right 
ralve  with  a  curved,  conic  tooth  in  &ont  of  the  oblique,  gnb-trigonnl  car- 
tilage-pit. Animal  with  thick  united  siphoue,  fringed  at  the  end,  anal  Tilie 
conspicuous;  foot  Gnger-likc,  with  a  byssal  groove.  Ditir.  Brit.  France, 
Burrowing  in  oyster-shells  and  limestone,  in  10 — 25  fms.  fiMn/,  Miocene — . 
Brit. 

Ne£ea,  Gray. 

Eli/si.  Ncara,  a  Roman  lady's  name. 

3^pt,  N.  cnspidaU,  PI.  XXIII.  Eg.  B.     St/n.  Cuspidaria,  Nardo. 

Shell  globular,  attenuated  and  gaping  behind ;  right  valve  a  little  the 
amallest;  umbones  gtieagthened  internally  by  a  rib  on  tbe  posterior  ude  i 
cartilage  process  spatula,  in  each  valve,  (furnish  d  with  a  moveable  ceode. 
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Thetis,  Sowerby. 

Efym.  Thetis,  in  Greek  myth,  a  8ea-nymph. 

Syn.  Poromya  (anatinoides)  Forbes.  Embia  (Koreuii)  Lo?^  ?.  Inoce- 
ramns  (impressus)  D'Orb.  ?    Corbola  (gigantea)  Sby. 

Type,  T.  minor,  fig.  221.    T.  hyalina,  PI.  XXII.  fig.  11. 

Shell  sab-orbicular,  ventricose,  thin,  translucent,  surface  regularly  granu- 
lated, interior  slightly  nacreous ;  ligament  {l)  external ;  hinge- teeth  1  or  2  ; 
umbones  strengthened  inside  by  a  posterior  lamina;  adductor  (a,  a*)  and  pedal 
impressions  (p)  separate,  slightly  impressed,  posterior  adductor  bordered  by  a 
ridge ;  pallial  line  nearly  simple,  sub -marginal. 

Animal  with  short  siphons,  the  branchial  largest,  surrounded  at  their 
base  by  18 — 20  tentacles,  generally  reflected  on  the  shell ;  mantle  open  in 
front;  foot  long,  narrow  and  slender.     {M* Andrew) 

Dislr.  5  sp.  Norway,  Brit.  Medit.  Madeira,  Borneo,  China.  40 — 150  fins. 

Fossil,  7  sp.     Neocomian  — .     Brit.  Belgium,  France,  S.  India. 

Sub-genus  ?  Eucharis,  Recluz ;  Corbula  quadrata.  Hinds,  Guadaloupe. 
♦  Shell  equivalve,  obliquely  keeled,  gaping ;  beaks  anterior ;  hinge-teeth  1 — 1 ; 
ligament  external ;  pallial  line  simple ;  surface  granulated. 

Panopjba,  Menard  de  la  Groye. 

Etym.  Panoply  a  Nereid.     Ex.  P.  Americana,  PI.  XXII.  fig.  12. 

Syn.  ?  Pachymya  (gigas)  Sby.     U.  Greensaud.     Brit.  France. 

Shell  equivalve,  thick,  oblong,  gaping  at  each  end ;  ligament  external,  on 
prominent  ridges ;  1  prominent  tooth  in  each  valve ;  pallial  sinus  deep. 

Animal  with  very  long,  united  siphons,  invested  with  thick,  wrinkled 
epidermis ;  pedal  orifice  small,  foot  short,  thick  and  grooved  below ;  gills 
long  and  narrow,  extending  far  into  the  branchial  siphon,  the  outer  pair 
much  narrower,  faintly  pectinated ;  palpi  long,  pointed  and  striated. 

In  P.  Norvegica  the  pallial  line  is  broken  up  into  a  few  scattered  spots, 
as  in  Saxicava ;  the  animal  itself  is  like  a  gigantic  Saxicava.  {Hancock.) 
This  species  ranges  from  Ochotsk  to  the  White  Sea,  Norway  and  N.  Britain ; 
it  was  formerly  an  inhabitant  of  the  Medit.  where  it  now  occurs  fossil. 
(=  P.  JSivona,  Phil.)  The  British  specimens  have  been  caught,  accidentally, 
by  the  deep-water  fishing-hooks.  P.  australis  is  found  at  Port  Natal,  buried 
in  the  sand  at  low-water ;  the  projecting  siphons  first  attracted  attention 
(doubtless  by  the  strong  jets  of  water  they  sent  up  when  molested)  but  the 
shells  were  only  obtained  by  digging  to  the  depth  of  several  feet.  The 
Medit.  sp.  P.  glydmeris  attains  a  length  of  6  or  8  inches. 

Distr.  6  sp.  Northern  Seas,  Medit.  Cape,  Austi-alia,  New  Zealand,  Pata- 
gonia.    Low-water — 90  ftns. 

Fossilj  140  sp.     Inf.  Oolite  — .     V.  States,  Europe,  India. 
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Sasicata,  BellcTae. 

BtyiK.  SaxKti.  stone,  earn,  to  eicAvate.    S.  nignu,  Fl.  XXII.  fig.  13. 

f^H.  BjstomfB,  Cdv.  Rhomboides,  Bi.  HiotellA  (minuta)  Dwil 
Biaphdius,  Icsch.    Arcioella  (canasta)  Phil. 

SAtll  when  young  Bjmmetrical,  with  2  mintite  teeth  in  each  valva ;  adnlt 
ivgoBC,  tmthlees ;  oblong,  equi valve,  gaping,  ligament  eitemol;  pallial  line 
ainoated,  not  conlinuaaa. 

Ammai  with  mantte-lobes  nnilcd  aud  thickened  in  front ;  riphona  large, 
anited  aearl;  to  their  eads,  orificfa  friuged ;  pedal  openii^;  small,  foot  Gnger- 
hke,  with  a  byssal  groove  ;  palpi  small,  free  ;  gills  narrow,  unequal,  united 
behind  and  proloi^^  into  the  branchial  siphon. 

Five  genera  and  15  apecies  have  been  mannbctured  out  of  varietiea  and 
oonditioue  of  thie  Protean  ehelL  It  is  found  iu  crevicee  of  rocks  and  corals, 
and  UDDDgat  the  roots  of  aea-weed,  or  burrowing  in  limestone  and  shells ;  at 
Harwieh  it  bores  in  the  cement  etone  (claf  iron-atone),  at  Folkestane  in  t]H 
Xentish-rag,  and  the  Portland  stone  employed  in  the  Flymoi^h  BreakwalB 
hae  been  much  wasted  b;  it.  Its  crvpta  are  sometimes  6  inches  deep  (Coiiai) ; 
thej  are  not  quite  symmetrical,  and  like  those  of  the  LilAcdomut  are  in- 
cliued  at  varioaa  angles,  so  as  to  invade  odd  another,  the  last  comen  cotlillg 
quite  throi^h  thdr  neighbours;  they  are  usually  filed  by  the  bjaans  to  a 
small  prtgeolion  from  the  aide  of  the  cell.  The  Saiicava  ranges  from  low- 
water  to  110  (iithoms ;  it  is  found  in  the  Arctie  Seas,  where  it  attains  ill 
largest  size;  in  the  Medit,  at  the  Canaries,  and  the  Cape.  Tt  occurs  tbatil 
in  the  Miocene  tertiary  of  Europe  and  in  the  U.  States,  and  in  all  the 
Glacial  deposits. 

Gltc[uebis,  Lamarck. 
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furnished  with  a  free  ossicle ;  muscular  impressions  faint,  the  anterior  elon- 
gated ;  pallial  line  usually  sinuated. 

Animal  with  mantle  margins  united ;  siphons  long,  more  or  less  united, 
fringed ;  gills  single  on  each  side,  the  outer  lamina  prolonged  dorsaUy  beyond 
the  line  of  attachment. 

Pholadomya  and  its  fossil  allies  have  an  external  ligament  only ;  Coch^ 
lodeama  and  Pandora  have  no  ossicle.  The  external  surface  of  these  sheUs 
is  often  rough  with  large  calcariuus  cells,  sometimes  ranged  in  lines,  and 
covered  by  the  epidermis  ]  the  outer  layer  consists  of  polygonal  cells,  more 
or  less  sharply  defined ;  the  inner  layer  is  nacreous. 

Anatina,  Lamarck.     Lantern-shell. 

Type,  A.  rostrata,  PI.  XXIII.  fig.  7.     {Anattnut,  pertaining  to  a  duck.) 

SifH.  Laternula,  Bolten  M.  S.  Auriscalpium,  Muhlf.  Osteodesma,  Bl. 
Cyathodonta  (undulata)  Conrad  ?  W.  America. 

, ,  Shell  oblong,  ventricose,  sub -equi valve,  thin  and  translucent,  posterior 
ride  attenuated  and  gaping ;  nmbones  fissured,  directed  backwards,  supported 
internally  by  an  oblique  plate ;  hinge  with  a  spoon -shaped  cartilage-process 
in  each  valve,  furnished  in  front  with  a  transverse  ossicle ;  pallial  sinus  wide 
and  shallow. 

Animal  with  a  closed  mantle  and  long  united  siphons,  clothed  with 
wrinkled  epidermis;  gills  one  on  each  side,  thick,  deeply  plaited ;  palpi  very 
long  and  narrow ;  pedal  opening  minute,  foot  very  small,  compressed. 

Distr.  20  sp.     India,  Philippines,  New  Zealand,  W.  America. 

Fossil,  50  sp.    Devonian  ?  —  Oolite  — .    U.  States,  Europe. 

Sub-genera.  Periploma  (inequivalvis)  Schum.  "  Spoon-hinge"  of  Petiver ; 
oval,  inequivalve,  left  valve  deepest ;  posterior  side  very  short  and  contracted. 
Distr.  W.  Indies,  S.  America. 

Cochlodesma,  Couthouy,  C.  prsetenue,  PI.  XXIII.  fig.  8.  (Bontia, 
Leach  MS.  Ligula,  Mont,  part.)  Oblong,  compressed,  thin,  slightly  inequi- 
valve ;  umbones  fissured  ;  cartilage  processes  prominent,  without  an  ossicle ; 
pallial  sinus  deep.  Animal  with  a  broad,  compressed  foot ;  siphons  long, 
slender,  divided  throughout;  gills  one  on  each  side,  deeply  plaited,  divided  by 
an  oblique  furrow  into  two  parts,  the  dorsal  portion  being  narrower,  com- 
posed of  a  single  lamina  only,  and  attached  by  i^  whole  inner  surface.  (Han- 
cock.)    Distr.  2  sp.  U.  States,  Brit.  Medit.    Fossil,  Pliocene,  Sicily. 

Cercomya,  Agassiz.  C.  undulata,  Sby.  (=  Rhynchomya,  Ag.)  Shell 
vtTj  thin,  elongated,  compressed,  attenuated  posteriorly ;  sides  concentrically 
furrowed,  umbones  fissured,  posterior  (cardinal)  area  more  or  less  defined. 
Fossil,  12  sp.    Oolite  —  Neocomian;  Europe. 

Thbacia  (Leach)  Bl. 
Syn.  Odoncinetus,  Costa.  Corimya,  Ag.  Rupicola  (concentrica)  Bellevue. 
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Typi,  T.  pulmcena,  PI.  XXIIT.  fig.  9. 

Shell  obloiig,  nearly  equivalvc,  alighll}- comprasseil,  atlcDUited  and  gaping 
posUriorly,  smooth  or  miuutely  acabraus;  cartilage  proecues  thick,  not  pro'      ' 
miueut,  with  a  cresceutic  owiule;  pallial  liam  Bhallow.     Outer   ahdl  Ufa 
oomposei]  of  distinct,  nucleated  cells. 

Animal  vMx  the  toantle  closed;  foot  linguiform;  liphons  rather  long, 
aepualc,  with  Mnged  orific<Si  gilla  single,  thiek,  plaited;  palpi  narrow, 
pointed. 

T.  coHcentrica  and  T.  ditloria,  Mont,  are  found  in  the  cwvieea  of  nx^ 
and  burrows  of  Saticaca ;  they  hare  been  mistaken  for  boring-BheUg. 

D'utr.  10  ap,  Greenland,  U.  States,  Norwaj,  Biit.  Mcdit.  Canario, 
China,  Sooloo  ;  4—110  fma. 

Fotiil,  30  ap.     (Trisa  P)     L.  Oolite  — .    U.  States,  Eompe. 

Pholadomia,  G.  Sowerby. 

Recent  Type,  P.  Candida.     Fl.  XXII.  %.  15.     I.  Tortola. 

Shell  oblong,  cquiralre,  lentrtcoee,  gaping  behind  ;  thin  and  translucent, 
ornamented  with  radiating  ribs  on  the  sides ;  ligament  eit^mal ;  hiDge  wiUi 
one  obscure  tooth  in  i:ach  valve;  pallial  sinus  large. 

Jninnf  with  a  single  gill  on  each  side,  thick,  finely  plaited,  groovedalang 
i(a  Ireo  border,  the  outer  lamina  jirolouge^  dorsally ;  mantle  with  a  fouctli 
{ventral)  orifice,     {0am.) 

Fosiil,  150  ep.    Lias  — .    U.  S.  Europe,  Algeria.  Thibet. 

Hemomga  (hortulana)  Ag.  AM/ thick,  concentrically  furrowed,  without 
radiatiug  riba  ;  B  sp.     Oolites,  Europe. 

Myacites  (Schlotheim)  Bronn. 

^n.  Jljopgis  (Jurassi)  Ag.  Heuromya,  Ag.  Arcomya  (Helvetica)  Ag. 
Slactramcn  ( mactroidee)  Ag.     Anojilomya  (liitraria)  Krausa, 

£i.  M.  sulcatus,  Flem.  (Allorisma,  King,  Pal.  Tr.  1850,  PI-  XX.  fig.  5.) 

Shell  oblong,  vcntrieose,  gaping,  thin,  often  concentrically  furrowed ; 
umbenes  anterior ;  surface  granulated;  ligament  eiternat  i  hinge  with  an 
obscure  tooth  or  edeutulous;  muscular  inipressioua  faint;  paJIial  lino  deeply 
einuated. 

FouU,  50  sp.     L.  Silurian  —  L.  Cballt.    U.  S.  Europe,  S.  Africa. 

Sub-gesera  V  Ooniomga,k%.     Mya  Uterata,  PI.  XXII.  fig.  18.     (I^'a- 
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Shell  thin,  ventricose,  concentrically  farrowed  in  front ;  escutcheon  long  and 
flat.     Silurian  —  Carb.  Europe. 

Cerohta,  Agassiz. 

Etym,  Keraos  homed,  mya^  mussel. 

Type^  C.  concentrica  (Isocardia)  Sowerby,  Min.  Con.  491,  fig.  1. 

Shell  Isocardia-shaped,  slightly  inequivalve  ?  very  thin,  granulated,  often 
eccentrically  furrowed;  ligament  external;  hinge  edentulous;  right  valve 
with  an  internal  lamina  behind  the  umbo;  pallial  line  scarcely  sinuated? 

Fossil,  14  sp.     Inf.  Oolite  — .     Green-sand  ?    Europe. 

Sub-genus  ?  Gresslya  (sulcosa)  Ag.  (Amphidesma  and  XJnio.  sp.  Phil.) 
Shell  oval,  rather  compressed ;  umbones  anterior,  incurved,  not  prominent ; 
valves  thin,  close,  smooth  or  concentrically  furrowed;  pallial  sinus  deep. 
Fossil,  17  sp.  Lias  —  Portlandian.  Europe.  The  lamina  within  the  pos- 
terior hinge-margin  o  the  right  valve  produces  a  furrow  in  the  casts,  which 
are  more  common  than  specimens  retaining  the  shell. 

?  Cardiomobpha,  Kouinck. 

Type,  C.  oblonga  (Isocardia)  Shy.  (not  Kon.)     Carb.  lime. 

Shell  Isocardia-shaped,  smooth  or  conceotrically  furrowed,  umbones  pro- 
minent, hinge  edentulous ;  hinge-margin  with  a  narrow  ligamental  furrow, 
and  an  obscure  internal  cartilage-groove. 

Fossil,  38  sp.     L.  Silurian  —  Carb.     N.  America,  Europe. 

Edmondta,  Kouinck. 

Ex,  E.  sulcata.  Ph.  (T.  Pal.  Soc.  1850,  PI.  XX.  fig.  5.)     Carb.  Brit. 

Syn.  AUorisnla,  King  (part).     Sanguinolites,  M'Coy  (part). 

Shell  oblong,  equi valve,  thin,  concentrically  striated,  close ;  umbones  an- 
terior; ligamental  grooves  narrow,  external;  hinge-line  thin,  edentulous, 
furnished  with  large  oblique  cartilage-plates,  placed  beneath  the  umbones, 
and  leaving  space  for  an  ossicle  ?  pallial  line  simple  ? 

Fossil,  4  sp.     Carb.  —  Permian.    Europe. 

Lyonsia,  Turton,  1822  (not  R.  Brown). 

Syn.  Magdala,  Leach,  1827.     Myatella,  Brown.*  Pandorina,  Scaccbi. 

l)/pe,  L.  Norvegica,  PI.  XXIII.  fig.  10. 

Shell  nearly  equivalve,  left  valve  largest,  thin,  sub-nacreous,  close,  trun- 
cated posteriorly;  cartilage  plates  oblique,  covered  by  an  oblong  ossicle; 
pallial  sinus  obscure,  angular.  Structure  intermediate  between  Pandora  and 
Anatina ;  outer  layer  composed  of  definite  polygonal  cells. 

Animal  with  the  mantle  closed  ;  foot  tongue-shaped,  grooved,  byssiferous  ; 
siphons  very  short,  united  nearly  throughout,  fringed;  lips  large,  palpi 
narrow,  triangular. 

Bistr.  9  sp.     Greenland,  N.  Sea,  Norway,  W.  Indies,  MA.d&>sv,  \si2ssa.^ 
Borneo,  Pbilippines,  Peru. 
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£.  JVonw^iMnngM  from  Normijto  tbsnaof  Ochotakj  in  16 — SObu 
Foail  1  Miocene  — .    Europe.     (100  ip,    L.  SU,  — ,    D'Orb.) 
P  EntoiUtwui  (ChilenuB)  Phi!.    Skell  thia,  aaiicsva-shaped,  il^tljiii- 
eqiuvRlre  uid  gaping,  coTered  with  thick  epidermis;  hinge  edeatolooi;  tad 
valve  Kith  a  Bemi-circnLu  proceM  conluiung  the  cartikge. 

Vksoot.i.  (Soknder)  Brng. 

Typt,  P.  nutnta,  PL  XXIII.  fig.  ]1.     (Paubn,  the  Greciui  Era.) 

Shell  ineqiiiTalve.  thin,  pearly  iuside ;  valres  close,  attenuated  bdiiili ; 
right  valve  flat,  with  a  diverging  ridge  and  cartilage  fnrrowsi  left  Tain 
coavei.  nith  tvro  diverging  grooTes  at  the  hinge  ;  pallial  line  alight!;  nnnatcd, 
Onter  lajer  of  regular,  vertical,  prismatic  cells,  230  timea  enuller  than  thoai 
of  PiHHd  (fig.  aCO).     ifiarpinter.) 

Animal  with  mantle  cloKd,  eicept  s  small  opening  for  the  nannw, 
tongue-shaped  fout;  aiphons  very  short,  umted  nearly  thronghoat,  end! 
divei^ng,  fringed ;  palpi  triangular,  narrow ;  gills  plaited,  one  on  each  side, 
with  a  narrow  dorsal  bordec. 

DUtr.  13  sp.  U.  States,  Spitzbergen,  Jersey,  Canaries,  India,  N. 
Zealand,  Panama:  4 — 110  fms.  borrowing  in  sand  and  mud. 

FattU,  4  sp.    Eocene  — .    U.  States,  Brit. 

Myidou,  Gray. 
TfP«,  M.  hrevia.  PI,  XXIII,  fig.  12, 

SkM  trigonal  rounded  in  front,  attenuated  and  traneated  behind ;  right 
valve  convex,  left  flat ;  interior  pearl; ;  carnage  narrow,  triangular,  between 
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Distr.  3  sp.  New  South  Wales ;  attached  to  Crassatella  and  Trigonia, 
in  8  fm.  water ;  the  fry  (as  indicated  by  the  umhones)  is  free,  regular,  and 
Myadora-shaped. 

Chamostbea,  Roissy. 

Type,  C.  albida,  PI.  XXIII.  fig.  14.     Syn.  Cleidothsnis,  Stntch. 

Shell  inequivalve,  chama-shaped,  solid,  attached  by  the  anterior  side  of 
the  deep  and  strongly-keeled  dextral  valve ;  nmbones  anterior,  sub-spiral ; 
left  valve  flat,  with  a  conical  tooth  in  front  of  the  cartilage ;  cartilage  internal, 
with  an  oblong,  curved  ossicle ;  muscular  impressions  large  and  rugose,  the 
anterior  very  long  and  narrow ;  pallial  line  simple. 

Animal  with  mantle-lobes  united  by  their  extreme  edge  between  the  pedal 
orifice  and  siphons ;  pedal  opening  small,  with  a  minute  ventral  orifice  behind 
it ;  siphons  a  little  apart,  very  short,  denticulated ;  body  oval,  terminating  in 
a  small)  compressed  foot ;  lips  bilobed,  palpi  disunited,  rather  long  and  ob- 
tusely pointed ;  giUs  one  on  each  side,  large,  oval,  deeply  plaited,  prolonged 
in  front  between  the  palpi,  united  posteriorly ;  each  gill  traversed  by  an 
oblique  furrow,  the  dorsal  portion  consisting  of  a  single  lamina  with  a  free 
margin.     (Hancock,  An.  Nat.  Hist.  Eeb.  1858.) 

Distr,  1  sp.    New  South  Wales. 

FAMILY  XX.      QASTBOCHiBNIDiB. 

Shell  equivalve,  gaping ;  valves  thin,  edentulous,  united  by  a  Ugament, 
sometimes  cemented  to  a  shelly  tube  when  adult ;  adductor  impressions  2, 
pallial  line  sinuated. 

Animal  elongated,  truncated  in  front,  produced  behind  into  two  very 
long,  united,  contractile  siphons,  with  cirrated  orifices ;  mantle-margins  very 
thick  in  front,  united,  leaving  a  small  opening  for  the  finger-like  foot ;  gills 
narrow,  prolonged  into  the  branchial  siphon. 

The  shell- fish  of  this  family,  the  tubicolida  of  Lamarck,  are  burrowersin 
mud  or  stone.  They  are  often  gregarious,  living  in  myriads  near  low-water 
line,  but  are  extracted  from  their  abodes  with  difficulty. 

GASTROCHiBNA,  SpeuglcT,  1783. 

jfype,  6.  modiolina,  PI.  XXIII.  fig.  16.     {Giuter,  ventral,  chana,  gape.) 

Shell  regular,  wedge-shaped,  umbones  anterior ;  gaping  widely  in  front, 
dose  behind ;  ligament  narrow,  external ;  pallial  sinus  deep. 

Animal  with  mantle  closed,  and  thickened  in  front;  foot  finger-like, 
grooved,  sometimes  byssiferous ,  siphons  long,  separate  only  at  their  extre- 
mities ;  lips  simple,  palpi  sickle-shaped,  gills  unequal,  prolonged  freely  into 
the  branchial  siphon. 

G.  modiolina  perforates  shells  and  limestone ;  its  holes  are  regular,  about 
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2  inchea  deep  and  i  ioch  dUmeter ;  the  eiternHl  orifica  u  hunr-glass  di^ed,     | 
and  lined  with  a  ihell;  lajer  nhieh  project!  ilightly.    Wben  burrowing  in    j 
ojaUr-shells  it  often  passes  quite  tbrough  iato  the  gnmnd  below,  and  tiun     ' 
oompletcB  ita  abode  bj  cemeatioK  Each  loose  material  as  it  finds  into  a 
flask-shaped  ease,  having  its  neck  filed  in  the  OfBtec-ahell ;   in  come  tomi 
species  the  «ipbons  were  more  separated,  and  the  flasks  hate  two  divaiging 
necks.    The  siphonal  orifices  are  rarely  4-Iabed  ;  PI.  UlIII.  fig.  15  a. 

Dalr.  10  sp.  W.  Indies,  Brit.  Canaries,  Medit.  Bed  Sea,  ludin,  Hanri- 
tins,  Padfie  Ids.  Gallapagos,  Panama:— 30  fms. 

Fbuil,  BO  ap.     lof,  OoUte  — .     U.  States,  Europe. 

Sub-genvt.  ChEena,  lUtz.  1788.  C.  mnmia.  PI.  XXIII.  fig.  16. 
(=  Fistnlana  claTa,  Lam.)  Shell  elongaled,  contained  within  ash^j  tabe; 
poaterior  adductor  nearly  central,  with  a  pedat  scar  in  front;  aiphou^  infleo- 
tion  angnlar,  with  its  apex  joining  the  pallial  line.  Tube  ronnd,  slniigUi 
tapering  npwarda,  transversely  striated,  closed  at  the  lower  end  when  eom- 
plel«,  and  furnished  with  a  perforated  dtsphragm  behind  the  valres.  Diitr- 
Madagascar,   India,   Philippines,   AuBtialia;   burrowing  in  sand   or  mud. 

FoisU,  Inf.  Oolite  — .    O.  S.  Bnrope,  S.  India. 

Ci^vAOELLA,  Lamarck. 

£i.  G.  bacillaris,  PI.  XXIII.  fig.  I?. 

£t<//obtong,  valves  fist,  often  irregolar  or  mdimenUrj,  the  left  cemeDted 
to  the  side  of  tiie  bnrrow,  when  adult,  the  right  always  free ;  anterior  mns- 
enlar  impression  small,  posterior  lai^.  pallial  line  deqtly  sinaated.  Tnlie 
cylindrical,  more  or  leaa  elongated,  sometimea  divided  by  a  hmgitttdinal  par- 
tiUon^  often  farnisbed  with  a  succession  of  aiphonal  fringes  above,  and 
tenoinating  betow  in  a  disk,  with  a  miunts  central  fissure,  and  bordered  wiUi 
branching  tnbnli. 

Animal  with  the  mantle  closed  in  front,  eioept  a  minnte  slit  for  the  foot, 
and  famished  with  tentacular  processes ;  palpi  long  and  slender ;  gills  2  on 
each  side,  elongated,  narrow  (floating  freely  in  the  hranchial  siphon  ?} 

Some  specimens  of  the  recent  C.  aperia  have  3  (rills  to  their  tubes,  and 
C  iacillara  has  twice  that  nmnher  occasionally.  They  are  fonned  by  the 
siphons]  orifices  when  the  animal  continues  elongating,  after  having  flied  its 
valve  and  ceased  to  burrow  ;  or  perhapa,  in  some  instances,  when  it  ii  com- 


COXCHIFEKA.  327 

AsPEROiLLUM,  Lam.    Wateriug-pot  shell. 

Type,  A.  yaginiferam,  PI.  XXIII.  fig.  18.    Syn,  Clepsydra,  Schum. 

Shell  small,  eqnilateral,  cemented  to  the  lower  end  of  a  shelly  tnbe,  the 
mnbones  alone  yisible  externally ;  tube  elongated,  closed  below  by  a  perfo- 
rated disk  with  a  minute  central  fissure ;  siphonal  end  plain  or  ornamented 
with  (1—8)  ruffles. 

Animal  elongated ;  mantle  closed,  thickened  and  firinged  with  filaments 
in  front ;  foot  conical,  anterior,  opposed  to  a  minute  slit  in  the  mantle ; 
palpi  lanceolate ;  gills  long,  narrow,  united  posteriorly,  continued  into  and 
attached  to  the  branchial  siphon. 

Disir.  4  sp.    Red  Sea,  Java,  Australia,  N.  Zealand ;  in  sand. 

Fossil,  1  sp.     (A  ?  Leognanum,  Hcening.    Miocene,  Bordeaux.) 

FAMILY  XXL    PnoLADiDiE. 

Shell  gaping  at  both  ends ;  thin,  white,  brittle  and  exceedingly  hard ; 
armed  in  front  with  rasp-like  imbrications ;  without  hinge  or  ligament,  bat 
often  strengthened  externally  by  accessory  valves ;  hinge-plate  reflected  over 
the  umbones,  and  a  long  curved  muscular  process  beneath  each ;  anterior 
muscular  impression  on  the  hinge-plate;  pallial  sinus  very  deep. 

Animal  club-shaped,  or  worm-like;  foot  short  and  truncated;  mantle 
closed  in  front,  except  the  pedal  orifice;  siphons  large,  elongated,  united 
nearly  to  their  ends ;  orifices  fringed ;  gills  narrow,  prolonged  into  the  ex- 
halent  siphon,  attached  throughout,  closing  the  branchial  chamber;  palpi 
long ;  anterior  shell-muscle  acting  as  substitute  for  a  ligament. 

The  Pholadido!  perforate  all  substances  that  are  softer  than  their  own 
valves  (p.  242) ;  *  the  burrows  of  Pholas  are  vertical,  quite  symmetrical,  and 
seldom  in  contact.  The  ship-worms  {Teredines)  also  make  symmetrical  per- 
forations, and  however  tortuous  and  crowded  never  invade  each  other,  guided 
either  by  the  sense  of  hearing  or  by  the  yielding  of  the  wood.    The  burrow 

*  M.  Cailliaud  has  proved  that  these  valves  are  quite  equal  to  the  yrork  of  boring 
in  limestone,  by  imitating  the  natural  conditions  as  nearly  as  possible,  and  making 
such  a  hole  with  them.  Mr.  Robertson  also,  has  kept  the  living  Pholades  in  blocks  of 
chalk,  by  the  sea-side  at  Brighton,  and  has  watched  the  progress  of  the  work.  They 
turn  from  side  to  side  never  going  more  than  half-round  in  their  burrow,  and  cease  to 
work  as  soon  as  the  hole  is  deep  enough  to  shelter  them ;  the  chalk  powder  is  ejected 
at  intervals  by  spasmodic  contractions  from  the  branchial  siphon,  the  space  between 
the  shell  and  burrow  being  filled  with  this  mud.  (Joum.  Conch.  1853,  p.  31].>  It  is 
to  be  remarked  that  the  condition  of  the  Pholades  is  always  related  to  the  nature  of 
the  material  in  which  they  are  found  biirrowing;  in  soft  sea- beds  they  attain  the 
largest  size  and  greatest  perfection,  whilst  in  hard,  and  especially  gritty  rock,  they 
are  dwarfed  in  size  and  all  prominent  points  and  ridges  appear  worn  by  friction.  No 
notice  has  been  taken  of  the  hypothesis  which  ascribes  the  perforation  of  rocks,  &c., 
to  ciliary  action,  because,  in  fact,  there  is  no  current  between  the  shell  or  siphons  and 
the  wall  of  the  tube. 
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has  freqaenlly  a  calcarioiu  lining,  within  which  the  shell  remains  free; 
Teredina  cements  its  velvea  to  this  tube  when  tnJl-grown.  The  opening  o( 
the  hiuTow,  at  first  ver;  minute,  may  become  enlarged  progreaaivelj  bj  lie 
friction  of  the  siphons,  which  are  furnished  with  a  rough  epithelium  ;  bnt  it 
usuailj  widens  with  much  more  rapidity  by  the  vnuling  0/  tie  turface.  As 
the  timber  decomposes  the  shelly  tubes  of  the  Teredo  project,  uid  u  the 
beach  wears  away  the  pholaa  barrows  deeper. 

Pholas,  L.     Fiddock. 

Etgia.  Pkolaa,  a  bnrrovring  shell-fish,  from  pholeo,  (0  bore. 

Type,  P.  dactylus.  iig.  332.     £1.  P.  Bakeri,  PI.  XXIII.  fig.  19. 

Shell  elongated,  cjlindrical ;  dorsal  margin  protected  by  accessory  valves  \ 
pallinl  sinus  reaching  the  centre  of  the  shell. 

Animal  with,  a  Igj^c  truncated  foot,  filling  the  pedal  opening ;  body  with 
a  fin-like  tenuination;   combined  siphons  large,  cylindrical,  with  liingcd 

The  common  piddocb  is  used  for  bait  on  the  Devon  coast ;  its  foot  is  white 
aiidtranslucent  when  fresh,  likeapieceof  ice;  the  hi/aliiie  ityiet  (p,  89)  lodged 
iu  it  IS  large  and  cunons  P  cotlala  is  sold  in  the  market  of  Havannih, 
where  it  19  an  srtiile  of  food 
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Pholadidea,  Turton,  1819. 

Tyjte,  P.  papyracea,  PI.  XXIII.  fig.  20. 

Shell  globose-oblong,  with  a  transverse  farrow;  anterior  gape  large, 
closed  in  the  adult  by  a  callous  plate ;  2  minute  accessory  valves  in  front  of 
the  beaks. 

Animal  with  a  fringed  disk  at  the  end  of  the  combined  siphons,  and  a 
horny  cup  at  their  base. 

Distr.  6  sp.     Brit.  N.  Zealand,  Ecuador.     Low-tides — 10  fms. 

Suh-genera.  MaHesia  (Leach)  Bl.  1825.  M.  striata,  PI.  XXIIL  fig.  21 
Valves  lengthened  behind,  when  full  grown,  by  a  plain  border;  umbonal 
valves  1  or  2 ;  dorsal  and  ventral  margins  often  with  narrow  accessory  valves. 
10  sp.  W.  Indies,  Africa,  India.  M.  striata  burrows  in  hard  timber.  M. 
terediniformis  was  found  in  cakes  of  floating  wax  on  the  coast  of  Cuba. 
(G.  B.  Sby.)  M.  australis  in  (fossil?)  resin,  on  the  coast  of  Australia.  M. 
rivicola  in  timber  12  miles  from  the  sea,  in  Borneo.  M.  scutata^  Eocene, 
Paris,  lines  its  burrow  with  shell. 

Jouannetia  (semicaudata)  Desm.  (Pholadopsis,  Conrad;  Triomphalia, 
Sby.)  Shell  very  short,  sub-globose ;  right  valve  longest  behind :  anterior 
opening  closed  by  a  callous  plate  developed  from  the  left  valve  overlapping 
the  margin  of  the  right  valve,  and  fixed  to  the  single  unsymmetrical  umbonal 
plate.     Bi^tr.  3  sp.  Philippines,  W.  America.    Fossil,  Miocene  — .    France. 

Parapholas,  Conrad,  P.  bisidcata,  PI.  XXIIL  fig.  22.  Valves  with  2 
radiating  furrows.     Distr.  4  sp.     California,  Panama,  Torres  Strts. 

Xtlophaga,  Turton. 

Etym.  XuloUy  wood,  phago,  to  eat. 

Tgpesy  X.  dorsalis,  PI.  XXIIL  fig.  23 ;  X.  globosa,  Sby.  Valparaiso. 

Shell  globular,  with  a  transverse  furrow ;  gaping  in  front,  closed  behind ; 
pedal  processes  short  and  curved ;  anterior  margins  reflected,  covered  by  2 
small  accessory  valves ;  burrow  oval,  lined  with  shell. 

Jnimal  included  within  the  valves,  except  the  slender  contractile  siphons, 
which  are  furnished  >vith  pectinated  ridges,  and  divided  at  the  end ;  foot 
thick,  very  extensile. 

Distr.  2  sp.  Norway,  Brit.  S.  America.  Bores  an  inch  deep,  and  across 
the  grain,  in  floating  wood,  and  timbers  which  are  always  covered  by  the  sea. 

Teredo  (Pliny)  Adanson. 

Tf/pe,  T.  Norvegiea,  PI.  XXIIL  figs.  26,  27.     Syn.  Septaria,  Lam. 

Shell  globular,  open  in  front  and  behind,  lodged  at  the  inner  extremity  of 
a  burrow  partly  or  entirely  lined  with  shell ;  valves  3  lobed,  concentrically 
striated,  and  with  one  transverse  furrow ;  hinge-margins  reflected  in  front 
marked  by  the  anterior  muscular  impressions ;  umbonal  cavity  with  a  long 
curved  muscular  process. 
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Fig.  ni.  Shlp-WDnn,  Tirula  Ifomtiea.  lemoied  from  lU  bano^. 

Attimet  yianaAWi;  msatle-lobea  united,  thickened  ia  froot,  with  > 
minate  pedal  opening ;  foot  sucker-like,  with  a  roliaceoiu  border ;  viscera  iO' 
eluded  in  the  vulvea,  heart  not  pierced  b;  the  intestiae  j  month  with  ptlpi ; 
gilli  long,  cord-like,  extending  into  the  aiphonal  tnhe;  eiphona  very  long, 
united  nearlj  to  the  eod,  titlached  at  the  bifurcatioa  and  [umiahed  wilh  i 
BheJly  palleU  or  rtylea;  orificea  fringed. 

T.  narala  ia  ordinarilj  a  foot  long,  Bometimes  2i  feet ;  it  destrori  soft 
iTDod  lapidl;,  and  teai  and  oak  do  not  eacape;  it  alwava  bom  in  the  direc- 
tion of  the  grain  unless  it  meets  the  tube  of  another  Teredo,  or  b  knot  in  the 
timber*  In  1731-3  if  did  great  damage  to  the  pilea  in  lloDand,  and 
oaoaed  still  more  Blarm  ;  melal  aheathing,  and  broad-headed  iron  nails  have 
been  found  most  efiicctual  in  protecting  piers  and  ship-timberB.  The  Terede 
was  first  recognised  as  a  bivalve  moUosc  b;  Sellins,  wbo  wrote  an  elaborat« 
treatise  on  the  subject,  in  1733.      (Forbea.) 

T.  eomiformii,  Lam.  is  found  burroning  in  the  husks  of  cocos-nnta  and 
other  wood;  fruits  floatiog  in  the  tropical  si^ss;  its  tubes  ore  eitremelj 
crooked  and  contorted,  for  want  ot  apace.  The  fossil  wood  and  palm-fruits 
{Sipadiles)  of  Sheppy  and  Brabant  are  mined  in  the  same  wav.  The  tube  of 
the  giant  Teredo  (T.  armaria,  Ruroph.  Purcella,  Lam.)  is  often  a  jard  long 
and  2  inehea  in  ita  greateat  diameter ;  nhcn  broken  acroaa  it  preu^uts  a  rsdi- 
aling  prismatic  atraotore.  The  siphonal  end  is  divided  lengthwise,  and  Eome- 
timea  prolonged  into  two  diverging  tubes.  T.  Normgiea  and  T.  deKfieuUta 
are  divided  longitudinally  and  also  concamenited  b;  nnmcrous.  incomplete 
transverse  partitions,  at  the  posterior  eitremity. 

T.  bipahmilala  (Xf  lotrja.  Leach)  has  the  siphanal  pallets  elongated  and 
penniform  (Fl.  XXIII.  t%.  28) ;  a  species  nith  similar  styles  occurs  in  the 
fossil  wood  of  the  Green-aand  of  Blackdonn, 

Dittr.  14  sp.     Norway,  Brit.  Black  Sea ;  Tropics  :— 119  fms. 

yowi/,  21  sp.    I4as  — ,    U.  Stales,  Europe. 

Sab-geniai,   Teredina,   Lam.    T.  peraonata,   PI.   XXIII.  figs.   34,  25. 
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PART  III. 


.•• 


CLASS  VI.    TUNICATA,  Lamaeck. 

(Order  Ileiero-branchiata^  Blainville.)  *•' 


•  • 


The  lowest  order  of  Acephalous  Mollusca  are  called  Tunicariet,  beii^c*     •* 
protected  by  an  elastic  tunic  in  place  of  a  shell.    They  are  extremely  nnlikc* 
sheU-fish  in  appearance,  and  are  denied  a  pl&ce  in  most  works  on  conchology ; 
having  no  hard  skeleton  they  neither  furnish  objects  for  the  cabinet  of  the 
collector,  nor  materials  for  the  speculations  of  the  geologist.* 

Many  of  the  Tunicaries  are  curious  objects  when  seen  fresh  from  the  sea ; 
or  still  better  when  living  in  those  miniature  aquaria,  which — thanks  to 
Mu.  OossE— are  now  so  popular.f  The  transparent  sorts  are  beautiful  even 
when  preserved  in  spirits.  To  the  naturalist  they  present  many  points  of  in> 
^rest  unknown  amongst  the  other  mollusca,  for  here  he  meets  with  com- 
poimd  animals,  and  the  phenomenon  of  alternate  generation;  they  afford 
exceUent  illustrations  of  the  structure  of  the  breathing-organ  and  mechanism 
of  aquatic  respiration ;  and  they  also  exhibit  the  simplest  form  and  condition 
of  the  vascular  system,  in  which  the  blood  no  longer  circulates  in'  one  un- 
varying direction,  but  ebbs  and  flows  like  the  tides.]:     (pp.  81,  49.) 

The  principal  forms  of  tuuicated  mollusca  are  given  in  plate  24,  and 
the  woodcut  (fig.  224)  represents  one  of  the  largest  and  simplest  kind,  which 
is  drawn  as  if  it  were  transparent,  so  as  to  shew  the  whole  of  its  internal 
structure.    These  large  solitary  tunicaries  are  termed  Ascidians,  from  their 

*  Konig  supposed  the  Sphaeronites  to  be  tunicaries  allied  to  Bolienia;  they  are 
globular  bodies,  with  a  tessellated  surface  and  two  orifices,  found  in  the  Siluriap 
strata,  and  belong  to  the  order  Cystideae  amongst  the  Echinodermata.  The  genus 
Eschadiles  of  Konig  was  also  supposed  to  be  a  fossil  tunicary ;  its  nature  is  still  pro- 
blematical.   See  Murchison's  '•  Siluria." 

t  At  the  gardens  of  the  London  Zoological  Society  there  are  examples  of  Jscidium 
and  Cynthia,  Uie  compound  and  starlike  Botryllus  (pi.  24.  fig.  8)  and  a  delicate  littlt 
pearly  C/av«//ina,  whose  presence  was  first  detected  by  Mr.  Tennent  the  intelligeat 
and  obliging  keeper  of  the  aquarium. 

X  In  Jppendicularia  Mr.  Huxley  finds  no  reversal  of  the  current. 
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leKmblance  to  a  ]t>r^^BkiQ,  or  small  leslher  bottle  (ladiliim).  Tttj 
attain  a  IcngtJi  of.-aef^l  inchea,  and  are  filed  la  locka  or  Bhio^le.  01 
weed,  but  soniEtimci  so  slightly  tliat  the;  are  broojiht  up  detached,  in 
aDinjured,  by  tto  'dredge.  Their  appearance  is  ™fficientiy  1 
their  Burfuce  orcog  TUjcged  or  concealed  bj  adhering  sand  and  tapneai»<t 
shell ;  sea-wwds-jrow  apon  them,  and  small  bivalves  (creiulla)  b 
tbeir  tnnic.  .Tte;  are  hoUow  aad  elastic,  md  have  two  orifices,  from  whid 
(espedtlly  the  terminal  opeaing),  the;  sqiiirt  nater,  as  the  bivalve  shell4lh 
do  vthea  nlblcBtcd. 

If  Ibe  soft  oulfr  shell  (0  i, 
there  mil  he  fuunii  inside  u  Becond  tanic 
(/)  n  hicb  IS  compared  to  t!ie  manlle  of 
tile  bivnlies;  it  is  eitremclj  11 
the  Ehres  cireliog  round  it  closelj,  eqA- 
(  n.Ilv  acar  the  orifices,  nbilst  some  others 
me  obliqnc  and  longilndinal.  Tbe  mantle 
hues  the  tunic,  but  is  oulv  slightly  at- 
tathed  to  if  at  the  tivn  orifices,  aud  at 
those  points  where  the  blood-veSBeU  past 
tiirongh  • 

Daring  life  the  outer  tunic  followa  the 

liar  mnitle ;  and 

wicn  the  latter  relaiea,  the 

lo    its   original    shopc    by    ' 

when  prfsen'ed  11 
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.  eotlet  (ex.)     At  the  bottom  of  the  branchial  sac  is  the  animal's  moath  (m) 

not  commencement  of  the  digestive  canal,  which  ends  (at  a),  near  the  second 

^  Oternal  orifice.     This  digestive  system  is  accompanied  by  other  organa* 

.  fiurming  the  body  of  the  animal,  but  it  appears  only  like  a  thickening  of  one 

.    mde  of  the  muscular  tunic. 

If  the  animal  presenting  this  organization  be  comjiared  with  the  mussel 

^   (represented  in  fig.  30*  p.  53,)  or  the  mya  (fig.  ]  70,  p.  244),  it  will  be  seen 

^  that  each  has  a  fesl  lined  by  a  mantle  and  furnished  with  an  inhalent  and 

an  exhalent  orifice ;  in  each  the  respiratory  cavity  is  separated  from  the 

eihannel  of  the  out-going  current  by  a  sieve-like  breathing  organ,  and  in  each 

the  currents  are  produced  and  food  brought  to  the  mouth  by  microscopic  ciiia 

i    fringing  the  pores  of  the  gill.     The  inhalent  orifice  of  each  is  guarded  by 

~   tentacles  developed  from  the  mantle,*  and  the  exhalent  opening  is  often 

:   famished  with  a  valve  to  prevent  a  reversal  of  the  current  when  the  animid 

expands  after  one  of  its  occasional  spasmodic  contractions. 

These  points  of  analogy  are  so  obvious  and  striking,  as  to  have  induced 
many  naturalists  to  believe  in  a  very  close  relationship  between  the  Ascidians 
i  and  bivalve  shell-fish.  "We  must,  however,  hesitate  before  we  assume  that  the 
organs  which  perform  identical  functions,  are  themselves  identical,  ("homo- 
logous.") Mr.  Hancock  has  pointed  out  (in  the  excellent  memoir  just 
referred  to,)  that  the  branchial  sac  of  the  Ascidian  is  not  the  anatomical 
equivalent  of  the  gills  of  mya,  but  a  portion  of  the  alimentary  canal  ;t 
and  that  the  peculiarities  of  their  circulation  and  mode  of  reproduction  are 
more  in  harmony  with  what  obtains  amongst  the  higher  zoophytes  {irtfozoa), 
A  similar  view  is  expressed  by  M.  Milne  Edwards  in  his  memoir  on  the 
Composite  Ascidians. | 

These  statements  are  referred  to  more  particularly,  since  of  late  yean  an 

9.  9*.  referring  to  the  space  between  the  mantle  and  the  branchial  sac,  indicate  the 
dorsal  and  ventral  sinuses  of  Milne-Edwards ;  m.  mouth,  at  the  bottom  of  the  branehial 
sac  ;  s.  stomach,  plaited  lengthways;  i,  intestine,  lying  between  the  brachial  sac  and 
muscular  tunic,  on  the  further  side ;  a,  termination  of  the  intestine ;  r,  reproductive 
organ,  ending  iti  the  cloaca. 

*  These  tentacular  filaments  are  not  anatomically  connected  with  the  branchial  sac 
as  supposed  by  Farre  and  Owen.  See  Hancock  on  the  Anatomy  of  the  Freshwater 
Bryozoa.    An.  Nat.  Hist.  vol.  V.  p.  196. 

f  Dr.  Farre  compared  the  Ascidian  gill  to  X\ie  pharynx  of  the  bryozoa;  but  M. 
Van  Beneden  and  Mr.  Hancock  consider  it  homologous  with  the  circle  of  oral  ten- 
tacles in  the  retracted  or  undeveloped  bryozoon. 

X  The  Ascidians  have  less  intimate  analogies  with  the  Mollusca,  properly  so  called 
than  is  usually  believed.  They  resemble,  it  is  true,  these  animals  in  the  arrangement 
of  their  digestive  apparatus,  and  in  some  peculiarities  of  the  respiratory  system ;  but 
they  depart  from  the  MoUuscan  type  in  mode  of  circulation,  in  the  metamorphosis 
which  the  fry  undergo,  and  above  all,  in  the  singular  power  which  most  of  them 
possess,  of  multiplying  by  gemmation.  In  these  latter  characters,  so  very  important 
in  a  physiological  point  of  view,  they  closely  approach  the  p(>lypes.  (Milne-Edwards, 
Mem.  Inst.,  France,  1842.) 
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opinion  h&9  been  ;;ntning  groand  with  Bnatomisti  that  not  only  the 
but  the  iryotoa,  (nr  AseidUn  Zoopbjtes  of  Dr,  JohnetoD)  ahanlil  be  r^nM 
tt  mollaica ;  Chit  vicR  was  reconi mended  hj  FFof.  Forbes,  thongh  not  idopttd 
b;  him,  md  ie  sdvocated  bj  Prof.  Aliman  nnd  Mr.  Hnilej. 

Tlioae  who  have  oulj  seen  the  horn-ooioured  sea-weeds  such  u  Flailrt 
and  Nbtamia,  drifted  b;  the  wind  on  the  sea-beaeh,  may  have  admired  thar 
minute  lace-norI<  or  chain>like  ceUs.  without  oiice  dreaming  they  went  a- 
amining  compound  sniiaalB^shell-liah,  anatomiciillj  eonsidertd.  But  tin 
minute  polypes  which  atudded  theie  soopbjles  when  olive,  were  andonbtedlj 
aa  active,  and  in  some  respects  as  hiiihiy  organized  as  the  lower  moUnsci. 
Ilie  question  is  whether  their  orgnnizatioa  ia  of  the  same  kind,  or  tgpe,  as  the 
molluscBD,  and  in  this  respect  iheir  claims  are  veatXj  on  a  |)aral)el  with  thon 
of  the  Tanicala.  The  relation  of  the  6ry«ioa  is  lo  the  Tereiraiiilae,  a> 
shown  in  their  oral  apparatus  and  muscular  syslcm  (HanCBci),  but  they  hare 
neither  heart,  arteries  or  veins,  and  the  nutrient  fluid  is  contained  ia  the  com- 
mon visceral  cavity.  The  eilialed  gemmulcs  of  the  hrjozoa  are  not,  however, 
more  nnlike   molluscan  larvx*   than  are   the  tad  pole -shaped   fry  of  tht 


Before  proceeding  further  with  the  description  of  the  ti 
glad  toavail  ours^^lves  of  a  diagram  by  Mr.  Hnjley,  which  v 
intelligible. 
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In  these  figures  the  outer  circle  represents  the  test  (0  ^Tked,  by  the 
muscular  mantle  {f).  The  branchial  sac  in  the  centre  (b)  is  perforated  by  a 
few  large  openings  which  are  fringed  with  cilia ;  the  arrows  mark  the  direc- 
tion of  the  respiratory  currents  which  enter  at  the  oral  opening,  passs  through 
the  branchial  sac  into  the  atrium  or  "  thoracic  chamber  "  {c  c)  and  escape  by 
the  anal  orifice  {ex). 

The  atrimn  does  not  exist  in  the  embryo ;  it  is  formed  by  an  inflection  of 
the  tunics,  and  its  ultimate  extent  varies  in  different  genera.  At  first  the 
whole  space  between  the  mantle  and  viscera  is  a  common  vascular  sinus,  as 
in  the  bryozoa,  but  the  formation  of  the  atrium  divides  it  into  two  portions, 
one  lining  the  mantle,  the  other  investing  the  alimentary  canal.  The  outer 
portion,  ur  parietal  sinus,  is  further  subdivided  by  the  union  of  its  walls  at 
definite  points,  leaving  spaces  and  channels  of  various  sizes  and  degrees  of 
regularity.  Of  these,  the  principal  are  the  dorsal  and  ventral  sinuses  (o  oO 
communicating  by  transverse  channels.*  The  lower  part  of  tlie  alimentary 
canal  continues  surrounded  by  a  vascular  space  termed  the  peri'inteitinal 
sinus,  whilst  the  pharyngeal  portion  with  its  vascular  envelope  becomes 
perforated  to  form  the  branchial  sac.f  It  has  been  mentioned  that  the 
branchial  openings  are  microscopic  and  innumerable  in  the  solitary  ascid- 
ians,  whilst  they  are  comparatively  few  and  large  in  the  social  and 
compound  species.  In  Salpa  the  branchial  sac  is  so  much  reduced  that  the 
respiratory  process  must  be  exercised  chiefiy  by  the  vascular  lining  of  the 
mantle  itself. 

The  heart  is  near  the  posterior  or  fixed  end  of  the  body ;  it  is  elongated, 
and  slightly  muscular,  open  at  each  end,  and  contracts  progressively  like  the 
dorsal  vessel  of  the  anellides,  the  direction  of  its  contractions  being  periodically 
reversed.  The  nervous  system  consists  of  filaments  connected  vrith  a  single 
ganglion  placed  in  the  sinus  between  the  external  orifices.^  The  organs  of 
special  sense  are  an  auditory  capsule  sometimes  containing  an  otolithe,  (fig. 
225.  g)  and  coloured  spots,  supposed  to  be  rudimentary  eyes,  placed  between 
the  segments  of  the  outer  openings. 

The  neural  side,  or  that  on  which  the  nerve-ganglion  is  placed,  should 
be  considered  ventral  in  these  as  in  other  invertebrate  animals;  and  the 
haemal  side,  where  the  heart  is  situated,  ought  to  be  regarded  as  dorsal.  §     The 

*  See  the  figure  of  Salpa,  PI.  24,  fig.  22.  The  thick  black  lines  represent  the 
sinuses;  the  heart  is  near  the  lower  end  of  the  figure,  outside  the  vicceral  nucleus. 
The  sinuses  have  no  visible  lining  membrane  but  resemble  those  already  referred  to 
(pp.  31,  198)  as  existing  in  all  classes  of  moUusca. 

t  The  resemblance  of  the  pharyngeal  sac  of  the  tunicaries  to  the  gills  of  fishes  was 
pointed  out  by  Mr.  Goodsir  in  his  memoir  on  the  Lancelet  {amphioxua). 

tin  Plate  24,  the  position  of  the  nervous  ganglion  is  indicated  in  several  instances 
by  a  small  star. 

§  Milne-Edwards  has  employed  these  terms  in  an  oppoattl^BBtaBV^^^y 
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first  fleiore  of  the  intcatinal  <!anid  in  tlie  tunicaries  is  bIwbjs  to  the  Wnul 
nde,  bnt  it  is  usually  tamed  again  in  the  opposite  direcUon. 

The  food  of  the  ascidisoB,  judging  by  •**  contents  of  their  itoiHct^ 
eonsista  chiefly  of  minute  particles  of  the  articulated  sea- weeds  and  (firi»- 
suuea ;  aud  it  is  a  remarkable  circnmstance  that  the  onter  tnnie  «f 
these  animals  contains  celiitioie,  a  leniary  organic  substance  formerly  n^ 
posed  to  he  peculiar  to  vegetables.*  Tbej  also  coutain  radiated  concretiou, 
sometimes  silicious,  but  more  frequenlly  caJcaiioui,  like  tbe  bodiea  toaai  h 
eltyouium  and  gorgonia. 

All  the  Tunicata  appear  to  possess  tbe  power  of  reproduction  by  bads — or 
gemmation;  but  in  one  group  the  individuals,  however  produced,  became 
entirely  distict,  in  another  they  remain  connected  by  a  vascular  canal,  snl 
in  a  third  they  become  blended  itito  a  common  moss.  These  thn* 
groups  are  the  "  soliljiTy,"  "  aoeial,"  and  "  compound  ascidians  "  of  Mibtt- 
Bdwards;  these  are  all  Sied  in  their  adult  state,  whilst  the  tvio  remaining 
&milies  swim  freely  in  the  open  sea,  Fyrosoma  being  compound,  and  Sa/f* 
atteniBtely  ^regated  and  solitary.  The  separate  individuals  of  these  com- 
posite masses  are  termed  Zo'ids. 

The  seies  are  united  in  all  the  Tunicata  but  Dolidam  and  JppauS- 
aUaria.  Tbe  young  produced  from  egps  undergo  a  metamorpboBis,  wbidi 
hu  been  observed  in  many  genera.  The  larvae  are  shaped  like  the  tudpide 
of  the  frog ;  the  body  is  oval  and  furninhed  with  black  eye  specks,  sliort 
tentacular  processes,  and  a  long  tail  by  tbe  vibrationa  of  which  thej  swim 
(PI.  24,  fig.  18).  Ultimately  they  fix  themselves,  the  tail  is  absorbed,  and 
the  young  aseidiui,  or  first  told  of  a  compound  tunicary,  is  developed. 

The  lamcata  are  found  in  all  seas,  from  low-water  to  a  conaidenble 
depth.  Fonr  genera  are  pehgic,  and  several  belong  to  the  Arctic  proiioce 
viz.,  Bolfeaia,  Chelgototna,  SgnaciaBi  and  Cgalingia. 

Mr.  Uniley  divides  the  Tunicaries  into  three  groups — 

1.  Aacidia  Brattchialei.  Branchial  sac  occupying  the  whole,  or  nearly 
the  whole,  length  of  the  body;  intestine  lying  on  one  side  of  it  [Aici^admt 
— PerophOTa — Bolrjiliaa — Fgroioma.) 

2.  Ateidia  InittiittaUt.  Alimentary  cinal  completely  behind  Ibe  bran- 
chial sac,  which  ia  comparatively  small.     (Other  genera.) 

iLi:i 
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FAMILY  I.    AsciDiADAE.     Simple  Ascidians. 

minimal  simple,  fixed ;  solitary  or  gregarious ;  oviparous ;  sexes  united  ; 
branchial  sac  simple  or  disposed  in  (8 — 18)  deep  aud  regular  folds. 

The  simple  ascidians  were  called  tethya  and  well  described  in  Aristotle's 
History  of  Animals.'^  Many  of  them  are  esteemed  as  articles  of  food  in  Brazil, 
China  and  the  Mediterranean  ;  at  Cette  they  are  regularly  taken  to  market ; 
and  Cynthia  microcosmus\  furnishes  a  delicate  morsel,  much  sought  after. 

AsciDiUH,  Basier  1764.    Sea-squirt. 

Etym.  Dimiuutive  of  askos,  a  skin-bottle. 

Syn.  Alina,  Kisso  :  Phallusia,  Pirena,  Ciona,  Siavigny. 

Ex.  A  monachus,  Cuv.  fig.  224,  Tenby. 

Body  sessile,  covered  with  a  coriaceous  or  gelatinous  tunic ;  branchial 
orifice  8-lobed,  furnished  inside  with  a  circle  of  simple  tentacular  filaments ; 
anal  6>lobed ;  branchial  sac  not  plaited,  its  meshes  papillated. 

The  ascidia  vary  in  length  from  1  inch  to  5  or  6  inches.  The  test  is 
pale  and  semitranspareut,  the  inner  tunic  orange  or  crimson,  or  sometimes 
marbled  with  crimson  and  white  ;  the  ocelli  are  red,  or  yellow  with  a  central 
red  spot.  The  sjirface  of  A.  echinaium  is  studded  with  conical  papillae, 
each  with  4 — 7  radiating  bristles.  The  ascidia  range  from  low-water  to 
20  fathoms,  attached  to  rucks,  shells,  and  fuci. 

Distr.  Greenland,  Spitzbergen,  XT.  States,  Europe,-  (especially  in  the 
north),  Brit.  19  sp.  Medit.  New  Zealand. 

MoLOULA,  Forbes. 

Etym.  Diminutive  of  molgos,  a  bag  of  skin. 

Ex.  M.  arenosa,  A.  and  H.  (not  M.  tubulosa  Rathke),  PI.  24,  fig.  1. 

Body  more  or  less  globular,  attached  or  free ;  test  membranous,  usually 
invested  with  extraneous  matter ;  orifices  on  very  contractile,  naked  tnbes ; 
oral  opening  6-lobed,  anal  4-lobed. 

M.  arenosa  is  found  in  the  muddy  lochs  and  bays  of  the  west  of  Scot- 
land ;  it  comes  up  in  the  dredge  like  a  little  ball  of  sand.  At  Tenby  it  occurs 
between  tide-marks,  and  in  the  laminarian  zone. 

M.  oculata  was  dredged,  adhering  to  a  scallop,  in  25  fathoms,  off 
Plymouth ;  its  orifices  are  like  dark  eyes  in  a  spectacle-formed  frame.  {^Forbes). 

Distr.  3  sp.  Denmark,  Brit. 

•  L'nnaeus  used  the  name  Tethyum  for  the  Tunicnrieg  in  the  earlier  editions  of 
bis  "  Systema  Naturae,"  and  recognising  their  resemblence  to  the  bivalves,  called  the 
animal  of  the  latter  "  a  tethys."  Afterwards  he  adopted  Baster's  name  Ascidium^  and 
used  Tethys  for  a  nudibranche;  Tethya  (Lam.)  is  now  e  ployed  lor  a  genus  of 
globular  sponges. 

t  So  called  from  the  little  world  of  parasites  that  ofter  grow  upon  it. 


S3B  UAHUAL  OF  THE  HOLLUSCi.. 

CiKiBiA,  SnTignf,  1816. 

Sign.  A  name  of  Diana,  from  Mt.  Cjnthaa.  IMos. 

^H.  Stjcia  ^>aliiBriB)  Sav.     Caesira  (quadridentata)  Sav. 

Et.  C.  papillou,  FI.  24,  fig  2. 

Bmfy  Goriaceoua,  sessile,  orifices  l-lobed,  brsnchial  sac  plaited  loDgibi- 
finally,  aormoojiUd  b;  a  circle  of  tcotacular  filamcnta  -,  ovaries  two. 

Sui-genera.  Dendradoa  (glandaria)  Mc  Leay.  Sub-cylindrical,  smooth  \ 
Driflces  terminal,  minute  ;  ovary  BiDglc,  on  left  side. 

Fandocia  (mytiligera)  SaT.     Right  oyarj  only  developed. 

Ditlr.  Norway — Medit.  Sometimes  on  sand  aud  veiy  slightly  attached ; 
or  ou  oysters,  atooes  and  jea-need,  from  low.watet  to  30  fathoms.  Occa- 
sionally  gregarious  in  vast  numbers,  forming  large  bunches  in  consequence  of 
the  interlacing  of  their  root-Gbres.  The  test  is  otlen  orange-colornKd  or 
crimson.  The  branctiial  sac,  in  this  and  the  rallaniug  genera,  is  tlitown 
into  deep  folds  to  increase  its  eitent  of  surface.  Greenland,  Brit.  II  sp. 
Pelonsa,  Forbes  and  Goodur. 

Etyjn.  Fslot,  mnd.flsio  to  inbabit. 

Ex.  P.  glabra,  PI.  24,  fig.  3.     Rotbesay  bay ;  7  fms. 

Bodg  elongated,  cylindri<fal,  smooth  or  wiinltled ;  orifices  terminal 
1-cleft,  on  two  smaU  conical  eminences  ;  posterior  end  blunt  pointed,  villose 
inA  fine  rootlets ;  mantle  adherent  to  tte  test ;  no  tentacles ;  OTaries  2> 
symmetrical. 

Ditlr.  %  sp.  N.  BriL    Norway  (Mc  Andrew  and  Barrett). 

Pelomea  resembles  Siipuncutat,  one  of  the  worm.like  Echinoderms,  in 
appearance.  It  is  not  free,  but  rooted  in  mud  and  quite  as  apathetic  as  the 
other  ascidians.* 

Cheltdsohi,  Broderip  and  Shy. 

Elgm.  Chelyon  tortoise-shell,  aoina  body, 

Ti/pe,  C,  Macleayannm,  Fl.  21,  6%.  4.     Greenland. 

Bodg  depressed,  oblong ;  test  coriaceous,  its  upper  sur&ce  composed  of 
g  polygonal  plates ;  orifices  small,  prominent,  6-vatved ;  gills  plaited ;  ten- 
tacles simple. 

BoLTENiA,  Sbt. 
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The  young  BoUeniae  sometimes  grow  on  the  stem  of  the  parent.  The 
branchial  orifice  is  nearest  the  stalk,  but  as  the  body  is  pendulous  it  becomes 
higher  than  the  other  opening,  as  usual  amongst  the  ascidians.  (Rupert 
Jones.)  B.  reniformisy  Mc  L.  lives  attached  to  stones  in  deep  water ;  it  is 
sometimes  brought  up  by  the  fishing  hooks.  ( Gould.)  Elizabeth  harbour, 
70fms.    {Ross.) 

IHsir.    N.  Zealand ;  Greenland,  {B.  ovifera — Vorticella,  L.)  Mass.  U.  S. 

Sub-genus  ?  Cystingia  (Griffithi)  Mc  Leay,  1824.  Arctic  seas,  Felix 
harbour  aud  Fox's  channel.  Test  sub-coriaceous,  anal  orifice  irregular, 
terminal. 

FAMILY  II.     Clavellinidae.     Social  Ascidians.        . 

Animal  compound,  fixed ;  individuals  connected  by  creeping  tubular  pro- 
longations of  the  common  tunic,  through  which  the  blood  circulates,  (or  by 
a  common  gelatinous  base). 

These  small  or  microscopic  creatures  are  found  on  stones,  shells  and  sea- 
weed, adhering  by  numerous  root-like  projections  of  their  outer  tunic.  They 
are  so  transparent  and  colourless  that  they  may  be  examined  without  dissec- 
tion (Fl.  24,  figs.  6,  7).  The  position  of  the  stomach  is  indicated  by  an 
orange-coloured  spot;  the  oesophagus  is  long,  and  the  intestine  returns 
parallel  to  it.  The  heart  and  ovary  are  near  the  stomach.  The  gill,  perfo- 
rated by  rows  of  holes,  completely  separates  the  branchial  cavity  from  the 
cloaca ;  a  series  of  membranous  processes  {lavguettes)  project  from  its  neural 
side.  The  creeping  tube  contains  two  channels  through  which  the  blood 
circulates  in  opposite  directions. 

Reproduction  is  eff'ected  by  ova  and  by  buds  produced  on  filaments  given 
off  by  the  creeping  tube.  These  off-shoots  are  hollow,  and  lined  by  a  mem- 
brane continuous  yi\i\i  the  inner  tuuic  of  the  ascidian ;  the  circulation  passes 
into  them  and  they  grow  and  branch  and  form  buds  containing  little  organized 
masses  from  which  the  internal .  organs  are  gradually  developed".  The  bran- 
chial sac  is  perfectly  outlined  before  it  communicates  with  the  interior,  and  the 
curved  digestive  tube  is  seen  before  the  oral  opening  is  formed.  The  new 
individual  may  continue  united  with  the  parent,  or  become  completely  free, 
by  the  rupture  of  the  connecting  tube.     {MUne-Edwards.) 

Clavellina,  Sav. 

Etym.  Clavella,  a  small  staff,     Si/n.  ?  Rhopalaea,  Phi. 

Type,  C.  lepadiformis,  PI.  24,  fig.  6. 

Body  elongated,  erect,  more  or  less  pedunculated ;  test  smooth  and 
transparent ;  orifices  without  rays ;  thoracic  region  usually  marked  with, 
coloured  lines. 

Distr.  Greenland,  Brit.  Medit.     On  rocks  and  stones  at  low-water.. 
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Peiopboba,  (Wiegm.)  LiiCer,  1834. 

Xtj/m.  Pera,  a  uc,  mod  piKrot  bnhng. 

T)pe.  P.  LiaUri.  Wi^msn,  PI.  24,  fig.  7- 

Body  iiediiDcnIileil,  eDbarbicuW,  eompresBcd  ;  thoruic  It^OD  plui. 

This  curioBs  little  species  nsi  discovered  bj  Mr.  J.  Lister  at  Brl^toB, 
growidg  on  C-nferra  elongaln.  It  oc«ur>  Id  gitiiips  eonsisting  of  sercnl 
indirida^s,  eaeh  baling  it*  own  heart,  respintioD,  and  system  of  DntritiaB, 
hat  filed  on  b  pedoDcle  that  hnmcbea  &om  s  coEumoD  creeping  Kt«iD,  aad  tU 
being  connecled  hf  a  circulation  that  eitcnds  througbonl.     (Lieter). 

Mr.  Forbes  hoi  dredged  it  adhering  to  weed  on  the  coast  of  An^esty; 
he  rem*ks  "  it  is  beantifully  tranaparent,  appearing  on  the  weed  like  little 
specks  0^  jelly  dotted  with  orange  and  bro«n.  When  dried,  as  it  msj  often 
be  met  with  on  seaweed  east  on  share,  these  bodies  appear  like  the  minute 
ova  of  some  mullnsk."  According  to  Mr.  Hniley's  view  this  genos  difna 
widely  from  the  last,  being  a  "  branchial  asddian"  whilst  Clavellixa  U  an 
"  Jjdominal"  one. 

SiMTETBTS,  Forbes  and  Goodsir. 

7^e,  S.  Hebridicue,  F  and  G.    Cronlin  Id.  near  Applecross. 

Animali  compound,  gelatinona,  orbicular,  sessile  ;  ijulimdsa/s  very  pro- 
minent, arranged  anb-coDcentrically  in  the  common  mass  ^  branchial  and  anal 
uriSces  simple,  not  cut  into  rays. 

St/ntelh^a  is  a  Clavellins  with  the  babit  of  s  THaiova.  The  odIj  tmown 
Bpedes  forms  compact  greenish  translucent  gelatinons  masses  of  half  a  foot  in 
diameter,  and  nearly  equal  height,  afhied  to  rocks  or  stones  by  a  aliort  base. 
The  individoal  asctdians  are  when  full  grown  S  inches  in  length.  Their 
inner  tunics  are  remarkably  irritable,  withdrawing  themselves  into  the  com- 
mon mass  nhcji  pinched.     (Forba,  Biii.  iUU.  iv.,  244). 

FAMILY  III.    BoTtiLLiDAE,  Compoond  Aaddians. 
.^Bimafj  componnd.Gied,  their  tests  fosed,  forming  a  common  mass  in 
which  they  are  imbedded  in  one  or  more  groups  ;  individuals  not  connected 
by  any  internal  nnion  ;  oTiparona  and  gemmiparous, 
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Tribe  1,  Botryllina — Botrylliana. 
BoTRYLLUS,  Gaertner,  1774. 

Etym,  BotrySt  a  cluster  of  grapes. 

Syn.  PPyura,  Bl.     Polycyclos,  Lam. 

JSx.  B.  yiolaceus,  Fl.  24.,  fig.  8,  two  stars  from  a  group. 

Test  gelatinous  or  cartilaginous,  incrusting ;  systems  numerous,  promi- 
nent, round  or  star-shaped,  mih  central  cavities ;  individuals  6 — 20  in  each 
system,  lying  horizontally,  with  the  vent  far  from  the  simple  branchial  orifice. 

JDistr.  10  sp.  U.  States,  Europe.  Brit.  6  sp.  On  stones  and  sea-weed 
near  low-water  mark.  B.  violaceus  is  greenish  grey,  with  dark  blue  stars, 
yellow  in  the  centre  round  the  common  orifice.    B,  racemosus^  N.  Zealand. 

BOTRYLLOIUES,  M.  £dw.,  1841. 

Hx.  B.  rotifera,  Fl.  24,  fig  9,  a  zoid  detached,  with  a  cluster  of  rqnro- 
dactive  germs. 

Animals  nearly  vertieal,  in  star-like  groups  irregular  and  ramifying; 
cloacae  prolonged  into  the  common  mass,  forming  irregular  channels,  along 
each  side  of  which  the  individuals  are  placed  in  linear  series ;  orifices  closely 
approximate.  / 

Distr.  European  coasts,  on  roots  of  sea-weed  and  under  sides  of  stones 
between  tide  marks.    Brit.  4  sp. 

Tribe  2,    Didemnina.     "  Didemnians." 
Division  a,  unistellate,  (oral  orifice  rayed.) 

DiDEHNiuH,  Say. 

Eltfm.  Bi'demnium  double-couch  (or  cavity). 

Ex.  D.  gelatinosum,  Fl.  24,  fig.  10,  zoid  detached. 

Test  coriaceous,  polymorphous,  incrusting;  systems  numerous,  com- 
pressed, without  central  cavities  or  distinct  circumscription;  individoals 
scattered ;  abdomen  pedunculate ;  ovary  by  the  intestinal  loop,  increasing 
in  length  when  the  ova  are  fully  developed. 

Bistr.  Europe. 

EaccELiUM,  Sav* 

Etym.  Eu'koilios  much  excavated. 

Ex.  E.  hospitiolum,  Fl.  24,  fig.  11. 

Test  gelatinous,  incrusting ;  systems  numerous,  without  central  eavities 
or  distinct  circumscription ;  animals  scattered  or  arranged  quincnncially ; 
branchial  orifice  circular ;  anal  minute ;  abdominal  viscera  beside  the  thorax. 

Bistr.  Europe. 

Leptoclinum,  M,  Edw» 
Etym.  Leptoi  thin,  kline  tunic. 
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Tijjie,  L.  macnlaiuiD  Ed«,   (L.  gektmoBiim,  F.  and  E.  Fl.  A,  B,  fig  5.) 

Teil  coriaeeDiie  or  gelBtinou^,  thin,  iucnisting ;  ejetems  few;  iodividiuli 
grouped  iiregnlarly  round  comnian  clancnl  cavities;  alidomEii  pedoneiiliti, 
sLort,  smaller  thaa  the  thorai. 

D'ulr.  Brit.  6  up.  On  routB  of  laminariae ;  in  colour  nUte,  yellowiBli, 
i>i'  yiuicgated  with  bine. 

Dliiiiion  b.    Bi-al«!1ate  Didemnisni. 
DlSTOUUS,  Gaertner. 

M^.  Diilomoi  two-mouthed,     fyn.     PoIjzodd,  T\aa. 

Er.  D.  fotciu  PI.  S4,  lig.  IS,  a  detached  zold. 

Tett  semi-caitilpgiuouB,  polymorphous,  acsailu ;  Eystems  numeconi,  nmtUr 
circular ;  individuali  1  or  2  runkvd  at  unequal  distanniB  from  their  oDmrnon 
centre;  hotk  orifices  6'rayDd. 

DiHr.  Euro]>c,  S.  Africa.  Australia.    Bril.  2  ap. 

QlAXOKA,  StIT. 

Stgiii    Dia  sonai  in  circles. 

Ei  D  Tiolaceu.  PI.  24,  fig.  13     Mcdit. 

Ttti  gelaliuous,  orbirular,  Beaeile  or  lomewhat  pEduncolate^  tunicaries 
Tfrv  promment,  arranf^ed  io  coccentric  circles  on  an  cipanded  disk,  form- 
iDfr  a,  eiuj^Ie  flower-like  ej'alem;  orilices  0 -rayed ;  al^Jomen  pedanonlite; 
mm  I  indaaed  m  the  iateslinal  loop. 

Tribe  3.  Poljclinina. 
DinisiiiH  a,  unistellale  Polyclinians. 

Poli;oii.m;m,  Sat. 

Efijm.  Folga  many,  Hine  cavities. 

Mi.  p.  conatelkmm,  PI.  34,  fig- 15. 

Teal  gelatinous  or  cnrtilaginous,  polymarphoab,  aesaile  or  slightly  pednn- 
ndate;  aystema  numerouj,  nonvei,  somonhnt  stellate,  with  central  cloanl 
caviticB;  tmiicariea  10 — 150,  at  very  uneqool  diataocca  from  centres ;  >bdo- 
iticn  much  smaUcr  than  thorai,  poat-abdumeu  pcduiiculale. 

Biiir.  6  sp.  Brit.,  Medlt.,  Ked  Sea,  India. 


TUNICATA.  343 

SiDNTUM,  Sav. 

Ti/pet  S.  turbinatum,  Sav.    British  coast.   (F.^and  H.  PI.  A,  B.  fig.  2.) 
Test  gelatinous,  incrusting;  systems  nomerous,  conical,  truncated  and 

starred  at  the  summit ;  tunicaries  5  or  6  to  10  or  12,  forming  a  margin 

round  a  depressed  centre;  branchial  orifice  8-toothed;  vent  simple,  tubular; 

ovary  pedunculate. 

Found  on  the  under  surfaces  of  shelving  rocks,  at  low-water  spring  tides, 

forming  translucent  amber-coloured^  masses. 

Amoroeciuh,  M.  Edw. 

Etym.  Amoiros  incomplete,  oikos  house. 

Et.  A.  argus,  PI.  24,  fig.  17.     A  proliferum,  (larva)  fig.  18. 

Test  fleshy  or  coriaceous,  polymorphous,  incrustingjorj  slightly  peduncu- 
late ;  systems  numerous ;  tunicaries  grouped  round  common  apertures ; 
abdominal  divisions  indistinct. 

Distr.  4  sp.  British  Channel,  Medit.,  Aegean. 

Sub-genus  Parascidium,  M.  Edw.  P.  flavum,  24,  fig.  1&.  Oral  openings 
8-lobed,  each  accompanied  by  2  oculiform  points. 

Synoecium,  Phipps,  1773, 

Etym.  Synoikos  united  house.     Type,  S.  turgens,  PI.  24,  fig.  19. 

Test  semicartilaginous,  cylindrical,  pedunculate,  isolated  or  gregarious ; 
systems  single,  circular,  terminal,  tunicaries  6 — 9  ;  branchial  orifice  6-rayed, 
anal  of  6  unequal  rays ;  post-abdomen  sessile. 

Division  b,    Bistellate  Polydinians. 
SiGiLLiNA,  Sav. 

Etym.   Sigillum,  a  seal,     Ex.  S.  Australis,  PI.  24,  fig.  20. 

Test  gelatinous,  solid,  conical,  elongated,  pedunculate,  solitary  or  grega- 
rious; systems  single,  of  many  individuals,  in  irregular  circles  one  above 
another';  orifices  both  C -rayed  ;  abdomen  larger  than  thorax ;  -^post-abdomen 
long  and  slender. 

FAMILY  IV.    Ptrosomid^. 
Animal  compound,  free,  pelagic. 

Pyrosoma,  Peron,  1804. 

Etym.  Pyr  {pyros)  fire,  soma  body. 

Ex.  P.  giganteura,  PI.  24,  fig.  21. 

Body  cartilaginous,  non-coutractile,  cylindrical,  hollow,  open  at  one  end 
only ;  exterior  covered  by  the  numerous  pointed  zoids,  grouped  in  whirls 
interior  mamillated  and  pierced  by  the  exhalent  orifices  of  the  tunicaries. 
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Tlie  PjTOMmcs  sn  Z— 1 4  incIiM  long  mi  i — S  inchn 
thtj  an  eompiMed  of  innmnerable  tnnicariej  united  dda  bj  dde,  with  tUr 
oriflcu  to  imnged  that  Che  inhalent  openingi  tn  eiteniil,  Ihe  eihaleat  itak 
dw  tabs,  imd  the  result  of  so  manj  little  currenU  iliKhuged  into  the  atit/ 
it  to  produce  one  geueral  ontBow,  which  inipelt  the  fluting  i^ltiutal  mlk  it 
doaed  end  foitmost. 

The  ganglionic  side  of  each  zoid  it  tamed  towirda  the  open  aid  of  it 
tabe;  the  rcspiralory  caviC;  is  lu^e,  and  eompletelj  inclosed  bj-  a  quid- 
nugalar  net-work  ;  the  test  and  mantle  are  united  and  lined  b;  a  Tueota 
nnni-sfitem.  There  is  an  "  eniloatflG  "  on  the  haemal  aide,  as  long  u  tb 
branchial  aac.  The  ventral  coliunn  (hypo-pharjngeal  band)  support!  ■  leriN 
of  languef 

The  Miea  are  combined;  reproduction  talm  place  bj  tudt  defdofi 
amongst  the  adult  ztada,  and  by  aDlilaiy  oea  conuecled  with  tbe  inner  liuiit 
bj  a  pedicle  near  the  poeterior  termination  of  the  endostjie ;  2  or  S  on  n 
perceptible  in  the  young  loid  at  a  vert  early  period. 

The  Pyrosomea  are  ofteu  gregarions  in  vast  nnjobers ;  in  the  Kfediterrtieai 
they  aometimes  aboand  to  aueh  an  extent  as  to  clog  the  oeta  of  the  fiahenMS. 
They  are  phosphorescent  at  night.  The  light  of  P.  ailanticitm  is  very  liril 
and  of  a  greenish  blue  eolonr;  when  touched  the  light  appears  id  very  minute 
eparks,  issuing  from  esch  of  the  Beparide  individuals,  it  first  appears  at  ths 
part  touched,  and  gradually  spreads  over  the  body  ;  it  disappears  after  death. 
(MiUler).  Placed  in  a  vesul  of  aalt-water,  and  at  rest,  they  emit  no  li^ 
uid  the  ligtt  eicited  by  tuuehing  them  gradiially  fades  alter  the  removal  if 
irritatioa ;  but  immersed  in  fresh-miiter  they  continue  glowing  with  Ihor 
brightest  refu^nce  for  several  honrB— as  long  as  life  remains.  Fenm  Gnt 
uotieed  them  as  "  a  phosphorescent  band,  stretched  across  the  waves  and 
occupying  an  immense  tract  in  advance  of  the  ship.  Those  moat  distract^ 
seen  resembled  incandescent  cyliudera  of  iron."  Humboldt  apeaks  of  the 
JPfTomma  as  forming  a  light  1  i  feet  in  diameter,  by  which  the  Gshes  wen 

FAMILY  V.    SiLPlDA*. 
Animali  free,  oceanic  ;  alteruately  solitary  and  segregated. 
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oblique  band  across  the  interior;  yisceral  nnclens  posterior.  Sexes  com- 
bined ;  young  prodaced  by  gemmntiou  in  chains,  consisting  of  individuals 
unlike  the  parent  and  becoming  oviparous,  the  alternate  generations  only 
being  alike. 

Distr.  North  sea,  Brit.  Medit.  Australia,  N.  Zealand. 
The  individual  Salpians  are  from  ^  an  inch  to  10  inches  in  length ;  the 
ehains  vary  from  a  few  inches  to  many  feet,  but  are  often  broken  up,  indeed 
the  adults  appear  to  be  always  separate.  They  swim  with  either  end  foremost, 
although  the  pointed  end  would  seem  the  normal  one,  as  the  motion  is  pro- 
duced by  the  forcibly  expulsion  of  the  water  from  the  mantle.  Each  orifice 
is  furnished  with  a  valve  and  there  is  no  division  between  the  atrium  and 
respiratory  cavity  except  the  rudimentary  gill,  or  "  hypopharyngeal  band." 
The  Salpa-chains  also  swim,  with  a  regular  serpentine  movement. 

The  solitary  and  aggregate  foiihs  differ  so  much  that  they  were  always 
named  and  described  as  distinct  species  before  the  remarkable  discovery  made 
by  Chamisso*  that  each  form  always  produced  the  other.  The  free  form  of 
S.  democraticay  Forsk.  is  a  four-sided  prism,  with  a  rough  surface,  and  8  pro- 
minent spines  at  the  posterior  end;  it  has  7  muscular  bands  which  completely 
encircle  the  body.  The  aggregate  form  {^S.  muaonatay  Forsk.)  is  ovoid, 
pointed  behind,  smooth,  and  has  only  5  muscular  bands,  whose  dorsal  ends 
tre  separate.     {Huxley )\ 

The  solitary  Salpae  always  contain  a  chain  of  embryos  winding  spirally 
round  the  visceral  nucleus ;  the  embryos  are  attached  in  pairs  to  a  double 
tube  (or  "  proliferous  stolon  ")  connected  with  the  sinus  to  the  right  of  the 
heart.  Sometimes  they  increase  in  size  gradually  from  the  heart  outwards  to 
the  free  end  of  the  stolon,  but  usually  the  embryos  are  developed  ih  groups, 
and  each  portion  of  the  series  when  it  is  detached  consists  of  young 
Salpas  of  the  same  size.  These  portions  are  liberated  in  succession  through 
an  aperture  produced  in  the  tunic  opposite  the  extremity  of  the  stolon. 

The  aggregate  Salpae  produce  a  single  ovum  at  a  time,  which  is  attached 
by  a  pedicle  to  the  posterior  part  of  the  respiratory  cavity.  It  remains  there 
until  it  has  attained  a  considerable  size,  and  exhibits  the  proliferous  stolon 
already  partly  developed,  and  those  external  characters  which  permanently 
distinguish  it  from  its  parent. 

It  was  in  Salpa  that  Hasselt  first  observed  the  periodic  change  in  the 
direction  of  the  circulating  currents.  The  heart  itself  is  a  muscular  membrane 
not  forming  a  complete  tube,  but  open  on  one  side.  The  dorsal  sinus  con- 
tains the  long  tubular  filament  (fig.  225,  e)  called  the  endostyle.  In  the 
ventral  sinus  is  the  ganglion,  and  the  auditory  vesicle  containing  4  otolithes. 
The  gill  is  a  hollow  column,  or  band,  representing  only  the  thoracic 
vessel  ("  hypo-pharyngeal  band")  of  the  Ascidians  (fig.  226,  d)  and  the  resij^i- 

*  CbieQy  known  in  England  as  the  author  ol  PB.tE.1^  ^c^iaib."V"ba.. 
/  Phil  Trans,  1851,  Part  II.  p.  567. 
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Tatoiy  fiinction  is  performed  bf  the  entire  pallid  cavitjr.    The  mosclea  of  the 
Salpie  conaUt  of  single  layers  of  truivenely  striped  fibre. 

DoLioLUM,  Qqoj  and  Gaimord; 

Elym,  DimiDatiie  of  dolium  a  cask.    >^n.  F  ADChinaes,  Esch. 

Type,  D.  denticulatuiii,  PL  24,  £(■.  23. 

Badf  transparent,  cask. shaped,  open  at  the  ends,  2—10  lines  in  length; 
oral  eitremit^  a  little  prominent,  with  sbant  12  ronnded  denticulations; 
posterior  end  fringed ;  musciiiar  bsnds  6,  equidistant,  besides  the  sphincten 
of  the  orifices  ;  brancbiaecoasistiugnftno  bands  stretched  across  the  inteiior, 
one  aboTB  [gn)  and  one  below  {JigpofhaTyngeal],  connected  by  transTerse 
bars  nith  one  anotber  and  the  parietes ;  month  on  tbe  dorsal  side,  in  front  of 
the  fonrth  band  ;  heart  above  and  in  front  of  the  mouth.    [Hiixtey.) 

Diilr,  Ssp.  AmboioB,  Vanieoro,  N,  Zealand. 

AFFENDlcuLtBU,  Cfaamisso. 

Ftgm.  Appeiidiculiu,  a  small  appendage. 

Sy«.  Veiillaria,  MuU.  1846.     Oiiopleura,  Merfena,  1831. 

i/pe,  A.  flabellum,  PL  24,  fig.-  24. 

Body  ovoid,  ^ — i  iueh  long,  with  a  long  curved  tail  or  awimm 
organ  ;  smaller  end  perforated,  leading  into  a  large  cavit;  lined  by  a  ai 
system;  gill  represented  bv  the  ciliated  pbaryni,  nhich  commanicates  with 
UiB  eiterlor  by  two  funnel'Shaped  canals  opening  on  the  biemal  siu^ace  beside 
tbe  rectum  ;  cB^opbagas  short,  slightly  curved,  leading  into  a  <*ide  stooiadi; 
JDlestioe  turned  forwards,  ending  on  dorsal  side  in  front  of  appendage; 
lieut  between  lobes  of  the  stomach ;  tail  lanceolate,  horizontally  compressed- 
All  the  examples  hitherto  observed  have  been  males.     {Buxtei/)  I 

These  minute  creatures  appear  to  be  the  lowest  forms  of  the  TutueaUi ; 
^pifyiug  In  their  adult  age  the  larval  state  of  the  higher  ascidiana. 

Diilr.  Behring's  Straits,  N.  Brit.  Tenby,  Cape,  New  Guinea,  S.  Padfic. 

Prof.  Forbes  relates  that  "  when  cruising  oS  the  north  coast  of  Scotland 
in  1815,  with  Mr.  JIc  Andrew,  their  attention  was  attracied  by  the  i^pear- 
snce  of  cloudy  patehea  of  red  colouring  matter  in  the  water,  and  on  procuring 
some  and  submitting  it  to  microscopic  eiamiaation,  it  was  found  to  consist 
entirely  of  the  curious  and  anomalous  creatures  colled  jij/pendicaiante,'" 
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CONCLUSION. 

CHAPTER  I. 

NUMERICAL  ESTIMATE. 

The  number  of  living  and  fossil  species  of  each  genns  of  mollnsca  has 
been  stated  in  the  preceding  pages,  so  far  as  they  could  be  ascertained. 
With  some  modifications  derived  from  recent  data,  these  numbers  give  the 
following  totals,  by  which  the  relative  numerical  development  of  the  orders 
and  families  will  be  seen. 


Recent.    Fossil 
Cephalopoda.    Dihranchiata. 


ArgonaatidsB 
Octopodidae. . 
TeathidaB  . . 
Belemni  tides 
Sepiadse  .... 
SpirulidflB   . . 


4 

58 
91 

30 
3 


1U6 
Tetrab}  anchiata. 

Nautilidae    4 

Orthoceratidae ....  — 

Ammonitidee    ....  — 

4 
Gasteropoda.    Prosobranchiata. 

StrombidBB*  83 

Muricidse    870 

BuccinideB 1,0-18 

ConidsB    85P 

Volutidffl 686 

Cypraeidffl 225 

NaticidsB 245 

PyramidellidflB 216 

CerithiadflB 192 

MelaniadsB 424 

TurriteUideBt 196 

LitorimdaB 315 

PaludinidsB 132 

CalyptraBidsB 160 

Tarbinides 855 

Haliotidse    99 

Fissurellidee  194 

NeritideB 300 

PatellidcB 130 

DentaliadsB 50 

ChitonidcB  230 


31 

67 

1 

100 

174 

281 
904 

1,359 

195 
697 
352 
390 
210 

97 
3-iO 
322 
610 

50 
290 
220 
110 
100 
906 
136 

72 
100 
100 

70 

24 


Recent.  Fossil 
Pultnonifera. 

HelicidsB   3,900  280 

Limacidae     72  4 

Limnaeidse    160  lfi5 

(Marine) 86  "88 

(Ditto, shell-less)  ..16  0 


4,234 
Operculated.  Pultnonifera. 

"CyclostomidfiB   700 

AcioalidsB  28 

726 

Tecti-hranchiata. 

TornatellidaB 60 

BuUidflB   158 

Aplysiadee  79 

Pleurobranchidae ....         9 
Phyllidiadce    10 

326 
Nudibranchiata. 

British 90 

Foreign    ., 220 

310 
Nucleobranchiaia. 

Shell-less   14 

Shell-beaiing    30 


44 

Pte  bopoda. 

HyaleidflB    50 

LimacinidsB    16 

Clitisidce 13 


467 
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Chapter  II. 

GEOGRAPHICAL  DISTRIBUTION  OF  THE  MOLLUSCA. 

It  is  one  of  the  most  familiar  facts  in  Natural  History,  that  many  coontriea 
possess  a  distinct  Fauna  and  Flora,  or  assemblages  of  animals  and  plants 
peculiar  to  themselves  ;  and  it  is  equally  true,  though  less  generally  under- 
stood, that  the  sea  also  has  its  provinces  of  animal  and  vegetable  life. 

The  most  important,  or  best  known  of  these  provinces  are  indicated  on  the 
Accompanying  map  ;  different  names,  in  some  instances,  and  different  Iett«» 
and  numbers  being  employed  to  distinguish  the  marine  from  the  terrestrial 
regions.* 

The  division  of  the  surface  of  the  globe  into  natural  history  provinces 
}Ught  to  be  framed  upon  the  widest  possible  basis.  The  geographical 
iistribution  of  every  class  of  animals  and  plants  should  be  considered,  in 
jrderto  arrive  at  a  theory  of  universal  application. 

The  Land  Provinces  hitherto  proposed  have  been  chiefly  founded  on 
lotanical  grounds,  but  the  evidence  afforded  by  insects,  and  the  higher 
classes  of  animals,  confirms  the  existence  of  these  divisions. 

The  Marine  Provinces  have  also  been  investigated  by  botanists ;  and  the 
striking  peculiarities  of  the  fisheries  have  been  taken  into  account  as  well  as 
the  distribution  of  shell- fish  and  corals. 

In  order  to  constitute  a  distinct  province  it  is  considered  necessary  that 
it  least  one-half  the  species  should  be  peculiar,  a  rule  which  applies 
squally  to  plants  and  animals.  Some  genera,  and  sub-genera  are  limited  to 
Bach  province,  but  the  proportion  is  different  in  each  class  of  animals  and  in 
plants.f 

Specific  areas. — Species  vary  extremely  in    their  range,  some    being 

*  The  author  regrets  that,  on  account  of  the  expense,  this  map  appears  with- 
out the  advantage  of  colours.  He  would  recommend  those'  who  are  sufficiently 
interested  in  the  subject,  to  colour  their  own  copies,  distinguishing  the  shores  of  the 
marine  provinces  by  the  following  tints : — 

Slue      1.  Arctic  province ;  15.  Magellanic. 

Green.    2.  Boreal;  11,  Aleutian,  5.  Aralo-Caspian. 

Orange.  3.  Celtic. 

Purple.  4.  Lusitanian;  10.  Japonic;  12.  Califomian;  18,  Trans-Atlantic. 

Yellow.  6.  W.African;  8.  Indo -Pacific;  13.  Panamic;  17.  Caribbean. 

Lake.      7.  S.  African;  9.  Australo-Zealandic;  14.  Peruvian;  16.  Patagonian. 

t  The  genera  of  plants  amount  to  20,000,  and  consist  on  an  average  of  only  4 
jpecies  apiece !  The  genera  of  shells  commonly  admitted  are  only  400  in  number, 
md  average  40  species  each.  It  follows  that  the  areas  of  the  molluscan  genera 
''cieteris  paribus)  ought  to  be  10  times  as  great  as  those  of  planto. 
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limited  to  email  oresi,  while  othm,  more  iddel;  diOiuod,  unite  tlie 
population!  iato  (fver  and  larger  groups.  Tbosa  species  wUcti  cfunetaiH 
purtJenUr  tegioni  are  tecroed  "endemic;"  they  mostly  rcqniie  peooliu  at' 
cmnatancea,  or  poascsa  Biuall  mcana  of  migrating.  The  others,  Boict 
called  "  iporudic,"  posKesB  great  fsciUties  far  diffUEian,  like  the  lower  aial 
ot  pluita  propngated  hy  iporsi,  and  more  eoiily  meet  with  suitable  conditiooi. 
The  apace  over  n'hieh  a  speaies  is  distributed  ii  railed  a  "  centre,"  or  mine 
properly  specific  am.  The  oreai  of  one-half  the  apedea  ace  smaller  (naiillf 
much  Bmnller)  than  a  single  province. 

In  each  epcciflc  area  there  is  ftt^qucally  one  spot  where  individituli  ui 
more  ahnndant  thna  elaewhere  ;  this  Las  been  railed  the  "  metrapaliii"  of  tfa: 
«peci(H.  Some  epecies  which  appear  to  be  no-where  codiiddii  can  he  i 
to  have  abonnded  formerly ;  and  many  probably  seem  rare  only  beeanse  Ihdr 
head-quiui«rB  are  at  prcicnt  unlcnowa.  [Forinc.) 

Sjieeificcnlnn  arc  the  points  at  which  the  particular  spEcies  areiappoKd 
to  haie  been  erentcd,  according  to  tho^e  who  believe  that  each  bai  origiiiatti 
from  a  cammon  stock  (p.  5fl) ;  these  nm  only  heiinDwn  approiiniat^y  inDi| 
rase.  The  doctrine  that  each  species  orlginjtted  from  a  single  inditidntl,  o 
pnir,  created  once  only,  and  ot  one  plaec,  derives  strong  eonfirmntion  from 
tlie  ftct  that  so  "many  animals  andplrmta  are  indigcnooa  only  in  detenmosts 
spots,  while  a  thousand  others  might  have  supported  them  as  vteil."' 


•  Un  SomnvUle's  Fh^Ical  Geography.  II.  9: 
f  "  What  we  nil  olua,  order,  (unily,  genui,  si 

iH»a)  la  applied:  lut  nwntlBl1r,£iEi#cnj,  il< 
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same  reason,  since  their  coustitnents  are  not  related  by  descent,  bnt  apparently 
from  the  intention  of  the  Creator. 

Sub-generic  areas  are  usually  smaller  than  generic ;  and  the  areas  of  orders 
and  families  are  as  a  matter  of  course  larger  than  those  of  the  included 
genera.  But  it  is  necessary  to  remember  that  groups  of  the  same  denomi- 
nation are  not  always  of  equal  value ;  and  since  species  vary  in  range,  it  often 
happens  that  specific  areas  of  one  class  or  family  are  larger  than  generi  c 
areas  of  another.  The  smallest  areas  are  usually  those  of  the  forms  termed 
aberrant  (p.  61) ;  the  typical  groups  and  species  are  most  widely  distributed. 
(  Waterhouse.) 

"  When  a  generic  area  includes  a  considerable  number  of  species,  there 
may  be  found  within  it  a  point  of  maximum,  {metropolis)  around  which  the 
number  of  species  becomes  less  and  less.  A  genus  may  have  more  centres 
than  one. — It  may  have  had  unbroken  extension  at  one  period,  and  yet  in  the 
coui*se  of  time  and  change,  may  have  its  centre  so  broken  up  that  there  shall 
appear  to  be  out-lying  points.  When,  however,  the  history  of  a  natoral 
genus  shairhave  been  traced  equally  through  its  extension  in  time  and  ^aee, 
it  is  not  impossible  that  the  area,  considered  in  the  abstract,  will  be  fonnd  to 
be  necessarily  uuique."     {Forbes) 

To  illustrate  the  doctrine  of  the  unity  of  generic  areas  Prof.  Forbes  haa 
given  several  examples,  showing  that  some  of  the  most  exceptional  ca^es 
admit  of  explanation  and  confirm  the  rule.  One  of  these  relates  to  the  genus 
Mitra  of  which  there  are  400  species ;  it  has  its  metropolis  in  the  Philippine 
Islands  and  extends  by  the  Red  Sea  to  the  Mediterranean  and  West  Africa, 
the  species  becoming  few,  small,  and  obscure.  Far  away  from  the  rest  a 
single  species  is  found  on  the  coast  of  Greenland !  But  this  very  shell  occurs 
fossil  in  Ireland  along  with  another  mitra  now  living  in  the  Mediterranean. 
Another  case  is  presented  by  the  genus  Pa7iop<say  of  which  the  six  living 
species  are  widely  separated, — «,  in  the  Mediterranean  ;  3,  in  Patagonia ; 
c,  at  the  Cape;  d^  Tasmania;  e.  New  Zealand;/,  Japan.  Of  this  genos 
above  100  fossil  species  are  known,  distributed  over  many  places  within  the 
wide  area,  on  whose  margin  the  relics  of  this  ancient  form  of  life  seem  to 
linger,  like  the  last  ripple  of  a  circling  wave.* 

According  to  this  view  the  specific  centres  are  scattered  thickly  over  the 
whole  surface  of  the  globe ;  those  of  the  genera  more  thinly  distributed ;  and 
the  points  of  origin  of  the  large  groups  become  fewer  in  succession,  until  wc 
have  to  estimate  the  probable  position  or  scene  of  creation  of  the  primary 
divisions  themselves ;  and  are  led  to  speculate  whether  there  may  not  have 
been  some  common  focus — the  centre  of  centres — from  which  the  first  and 
greatest  types  of  life  have  emanated. 

Boundaries  of  Natural  History  Provinces.    The  land  provinces  are  sepa- 

*  The  most  striking  and  conclusive  instances  may  be  met  with  in  the  distribution 
of  the  higest  classes  of  vertebrate  animals. 
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ret«d  I17  loft;  mDQatUDB,  dueHs,  tets,  and  cUmatc*;  oliilst  the  toM 
■re  divided  by  contincDts  >ud  iufluenced  by  the  physical' character  of  cent- 
liDet,  by  climatea  uul  cmrenta,  Thcgc  '*  aatuml  barrien"aa  they  vetc 
called  by  Buffon,  retard  or  altogetheF  prevent  the  migntlona  of  species  is 
particular  direcliane. 

Influence  of  Climate, — Diversity  of  climate  liaa  been  the  popular  eiplana- 
tlon  of  tnott  of  the  phenameaa  of  ^eojiraphical  ilistributiDQ,  because  it 
so  weU-kaovQ  that  some  species  require  a  tropical  amount  of  wamitt, 
whilst  othera  cau  endure  a  great  variety  of  temperature,  and  some  only  thriK 
amidst  the  rigours  of  the  aretii:  regions.  The  character  of  the  v^ 
tioD  of  thezoDCs  of  Utitudclias  been  sketched  by  Baron  Hnmboldt;  Fabriciua 
and  Latreille  have  divided  tbc  world  into  climatat  Insect- provinces ;  tad 
Prof.  EL  Forbes  has  constructed  a  map  of  [the  Aomoioioie  beUg  or  zonea  of 
marine  life.  To  all  these  the  remark  of  Mr.  Kirby  is  applicable — that  toy 
division  of  the  globe  into  provinces,  by  means  of  equicalenl  parallels  and 
meridians,  wears  the  appearance  of  an  artificial  and  arbitrary  By  stem,  rather 
than  of  one  accordiog  to  aatnre.  Prof.  Forbes  has  been  careful  to  point  oit 
that  althougli  the  "Faunas  of  regions  under  similar  physii^  conditions  bar 
a  strikiag  resemblance  lo  each  other" — this  resembiauce  is  produced,  "nut 
bj  identity  of  species,  or  even  of  genera,  bul  hy  repreientatioii,"  (p,  66). 

Ori^ia  ^  the  Natural  Hataiy  Proniitcei, — Mr.  Kirby  appears  to  hm 
been  the  first  to  recognize  the  truth  that  physical  conditions  were  not  the 
primary  causes  of  the  zoological  provinces,  which  be  "regarded  as  Gied  by 
the  will  of  the  Creator,  rnther  than  as  regulated  by  isothermal  lines."*  Mr. 
Swuuson  also  has  shown  that  the  "circumstances  connected  with  temperatnre. 
food,  utuatioa  and  foes,  are  totally  insnSicient  lo  acconut  lor  the  pbenomena 
of  animal  geography,"  which  he  attributes  to  the  operation  of  unkoown  laws.t 

The  most  important  contribution  towards  a  knowledge  of  these  "onknomi 
laws  "  has  been  made  by  Prof.  E.  Forbes,  who  was  perhaps  the  first  naturalist 
eier  in  a  position  to  avaQ  himself  of  the  great  storchousG  of  facts  accnmnlaled 
by  geologists,  respecting  the  distribution  of  organic  life  in  "the  fonner 
world."  This  subject  will  be  referred  lo  again  in  connection  with  the  sutgeet 
of  Fossil  Shells ;  meanwhile  it  may  be  stated,  that  according  to  this  evidence, 
the  Faunas  of  the  Provia(«s  are  of  various  ages,  and  that  their  origin  is  con- 
nected with  former  (often  very  remote)  geological  changes,  and  a  diflferent 
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ing  may  be  taken  as  examples  of  the  shells  of  high  latitudes ;  those  marked  * 
being  found  in  the  southern,  as  well  as  in  the  northern  hemisphere : — 

Buccinain.  Telutina.  *Crenella. 

•ChiTTsodomus.  Lacuna.  •Yoldia. 

♦Trophon.  •Margarita.  •Astarte. 

Admote.  Cyprina. 

♦Trichotropis.  ♦Rhynchonella.  Oiycimeris. 

The  following  have  becn>  thought  peculiar  to  the  wanner  regions  of  the 

sea:  ^ 

Nautilus.  Conns.  Columbella.  Pema. 

Rostellaria.  Harpa.  Cypraea.  Yulsplla. 

Triton.  Oliya.  Nerita.  Tridacna. 

Cancellaria.  Voluta.  Spondylus.  Crassatella. 

Terebra.  Marginella.  Plicatula  Sangoiuolaria. 

But  it  must  not  be  inferred  that  these  genera  were  always  characteristic 
of  extreme  climates.  On  the  contrary,  the  whole  of  them  have  existed  in  the 
British  seas  at  no  very  remote  geological  period.  Rhynchonella  and  Astarte 
were  formerly  "  tropical  shells ;"  and  since  the  period  of  the  English  chalk- 
formation  there  have  been  living  Nautili  in  the  North  Sea,  and  Cones  and 
Olives  in  the  "  London  basin."  It  is  not  true  that  the  same  species  hare 
been  at  one  time  tropical,  at  another  temperate,  but  the  genera  have  in  many 
instances  enjoyed  a  much  wider  range  than  they  exhibit  now.  Some  of  the 
"  tropical "  forms  are  more  abundant  and  extend  farther  in  the  Southern 
hemisphere ;  several  large  Volutes  range  to  the  extremity  of  South  America, 
and  the  largest  of  all  inhabits  New  Zealand. 

The  tropical  and  sub-tropical  provinces  might  be  naturally  gronped  in 
three  principal  divisions,  viz.,  the  Atlantic,  the  Indo-Pacific,  and  the  West- 
American, — divisions  which  are  bonnded  by  meridians  of  longitude,  not  by 
parallels  of  latitude.  The  Arctic  province  is  comparatively  small  and  excep- 
tional ;  and  the  three  most  southern  Faunas  of  America,  Africa,  and  Australia 
differ  extremely,  but  not  on  account  of  climate.   * 

If  only  a  small  extent  of  sea-coast  is  examined,  the  character  of  its 
moUusca  will  be  found  to  depend  very  much  upon  the  nature  of  the  shore, 
the  tides,  depth,  and  local  circumstances,  which  will  be  referred  to  again  in 
another  page.  But  these  peculiarities  will  disappear  when  the  sorvey  is 
extended  to  a  region  sufficiently  large  to  include  every  ordinary  variety  of 
condition. 

It  has  been  stated  that  each  Fauna  consists  of  a  number  of  peculiar 
species,  properly,  more  than  half;  and  of  a  smaller  number  which  are  com- 
mon to  some  other  provinces.  By  ascertaining  the  direction  of  the  tides  and 
currents,  and  the  circumstances  under  which  the  species  occur,  it  may  be 
possible  to  determine  to  which  province  these  more  widely  diffused  mollusca 
originally  belonged.  And  when  species  occur  both  recent  and  fossil  it  is  easy 
to  perceive  the  direction  in  which  their  migrations  have  taYen  ^Aacft. 
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The  Fauua  of  tbc  Mcdileir.incnn  has  been  critically  eiBmioai  bjRi: 
FarboBntl  M.  Fhilipjii,  with  (hit  result, — that  a  Isrge  proportion  afitipip 
lation  hu  mignted  into  it  from  [he  Atlontio,  and  a  amaller  onmki  in 
the  Red  Sen,  and  thnt  the  eapposeil  peculiar  epcciea  are  diiainiahing  D 
Tspidl;  with  evcrj  nim'  reacarch  iii  the  Atlantic,  that  it  caa  do  loaga  ranla 
a  province  diitinct  from  tlic  Latitaniaii. 

When  the  Faunu  of  the  other  regions  have  been  tested  in  the  ume  mu- 
nof,  and  diientungleil,  the  resnl^ivill  prubahlj  be  the  eatablishiuentora  raoi 
greater  number  of  provineca  than  we  bate  ventured  at  {treBcat  to  indicate  a 
the  loap. 

It  may  be  dceirable  to  notice  licre  llie  eitraordinarj  range  Bttributed  to 
BQoiG  of  the  ninriiie  species.  These  etuteineuts  must  be  riN^eit'ed  with  pai 
bcsitation;  Tor  when  euIBciciilly  i»vcitigBled,  it  baa  aauall;  proved  thai  uiM 
of  the  localities  were  false,  or  Ihat  more  than  one  species  waa  iucliided.  Tit 
foUaviiDg  are  given  by  Ur.  Krauaa  in  hig  excellent  monograph  of  the  SralL 
African  Mollufca ; — 

Raaclla  gram/era  -.  Red  Sea,  Nnfal,  India,  Cbiua,  Pldlippines,  N« 
Zealaud. 

TriUm.  oUaritte:  BrajJI,  MediletrancBn,  Natal,  Pacific. 

Parpara  lapiHus:  Greenland  (Seeegal,  Cape). 

Venvi  Bemicoia :  (Vi,  Indies)  Brit.  Senegal,  Canaries,  Mediterranean, 
Bed  Sen,  Cape  (Aastratia). 

Oclopsn  UH/ffarix;  Antillca,  Brnlil,  Enrope,  Nntnl,  Mauritius,  India. 

Jfgoamiiit  arso:   (Antilles).  Medit.  Red  Sea,  Cnpe. 

Lucina  divaricala  is  «oid  to  be  "  foiind  on  the  ebores  of  Europe,  Indit, 
Africa,  America,  aud  Australia,"  (Gra^.)  Id  this  caee  scvtnil  apcdea  m 
confonnded.  The  cock-horing  Saricaca  lias  been  carried  to  nil  porta  of  the 
world  in  batlaat,  and  it  remaius  yet  to  be  aecertained  whether  l/ie  laat 
rpedei  occnra  in  a  living:  atolc  beyond  the  Arctic  Seas  and  North  Atlantic. 

Lastly,  the  sxnaeg  caarg  is  always  catalogued  as  a  shell  of  the  Meditei- 
raueaa  aud  Cape,  olthDugh  its  honie  is  in  the  Pacific,  mid  it  has  no  other 
origio  In  the  Atlantic  than  the  occni;ionnl  wreck  of  one  uf  the  shlpa  in  whieb 
■iich  vast  qiiQulities  of  the  little  shell  are  annually  brought  fji  this  countiy 
to  be  eiportud  again  to  Africn. 
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described  by  Otho  Fabricias  and  Moller  ;*  and  scattered  notices  occur  in  the 
Annals  of  Natural  History^f  aiicl  the  Supplements  to  the  Narratives  of  the 
Arctic  Voyagers, — Phipps,  Scoresby,  Franklin,  Back,  Ross,  Parry,  and  Rich* 
ardson.  The  existence  of  the  same  marine  animals  in  Behring's  Sea  and 
Baffin's  Bay,  was  long  since  held  to  prove  at  least  a  former  North* West  pas- 
sage ;  but  the  occurrence  of  recent  sea  shells  in  banks  far  inland,  rendered  it 
probable  that  even  recent  elevation  of  the  land  in  Arctic  America  might  have 
much  reduced  the  passage.  During  the  ''Glacial  period,"  this  Arctic  Sea, 
with  the  same  faima,  extended  over  Britain ;  over  Northern  Europe,  as  far 
as  the  Alps  and  Carpathians ;  and  over  Siberia,  and  a  conaderable  part  of 
North  America.  The  shells  now  living  in  the  Arctic  Seas,  are  found  fossil  in 
tfie  deposits  of  "  Northern  Drift,"  over  ail  these  countries ;  and  a  few  of  the 
species  yet  linger  within  the  bounds  of  the  two  next  provinces,  especially  in 
tracts  of  unusual  depth.  The  Arctic  shells  have  mostly  a  thick  greenish  epi- 
dermis (p.  40.)  they  occur  in  very  great  abundance,  and  are  remarkably 
subject  to  variation  of  form,  a  circumstance  attributed  by  Professor  E.  Forbes 
to  the  influence  of  the  mixture  of  fresh  water  produced  by  the  melting  of 
great  bodies  of  snow  and  ice. 
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B.  Russian  Lapland.  F.  Fimuark.  I.  Iceland.  G.  Greenland.  D.  Davis  Straits 
(west  coast).  B.  Behring's  Straits.  O.  Ochotsk.  *  British  species.  **  Brit, 
fossils. 


Octopus  granulatus.    G. 
Cirroteuthis  Miilleri.    G. 
Rossiapalpebrosa.  G.  P.  Regent  Inlet. 
Onychoteuthis  Bergii.    F.  B. 

„  Fabricii.    G. 

„  amoena.    G. 

♦Ommastrephes  todarus.    F.    Newf. 


Limacina  arctica     G.    0. 
Spinalis  stenogyra.    F. 
„      balea.    G. 
♦Clio  borealis     N.  Zemla.    G. 


♦Nassa  inorassata.    F. 
♦Bucoinum  undatum,  var.    I^ara.    O. 
„        hydrophanum.    D.   Prince 

Regent  Inlet 
„        tenebrosum.    R.    G.    B. 
„        Humphrey sianum.    R.    G. 
„        cyanenm.     F.  D.  G.    Icy 

C.    St.  Lawrence. 
„        glaciale.  Kara.  0.  C.Parry. 
G.    Spitzbergen. 


** 


>» 


» 


Buccinnm  angolosnm.      N.    Zemla, 
Icy  C.    Spitz. 
„        tenne.    N.  Zemla.    G. 
„        Groenlandicom.    D. 
„        nndulatum    G. 
scaJariforme.    G. 
ciliatum.    G.j 
boreale  (Leach).  Baffin's  B  . 
sericatum.    D.    P.  Refuge. 
Hollbollii  (MangeHa,Mol.) 

G.    F. 
Dalei.    R.  B. 
"'Fusus  antiquus.    N.  Zemla.    B. 
carinatus.    G. 
contrarias.    R.  O. 
deformis.    R.  Spitz, 
despeotus.    G.  Spitz, 
heros.    C.  Parry, 
latericeus.    G. 
Sabini.    D.  Mass. 
peUuoidns.    D. 
Kroyeri.    G.    Spitz, 
decemcostatus.    B.    Newf. 


** 

* 


>» 


» 


*  Index  Molluscorum  Grcenlandis.    HaCa.  IS4Z. 
t  Hancock,  An.  Nat.  Hist.  vol.  IB,  p.  32%,  p\.  ^. 
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■Pnrpun  la|ilUi»-    > 
Hugalii,  U  Bp,    O. 


nntii.RpiU.Nswr.B. 

.    P,    B. 

tDS.    B.    L    a. 

■M.    F. 

ua.    P.    11^. 


•Adne 

a  .iriaalt    R.  apiu 

O.  B. 

p.  BBgeol  inlet. 

oonica.    O. 

iiitlEiiiii.    B. 

bidUlnHla.    B 

•KtfiahslirHHdH     B.    Q. 

B. 

olioBi,  F.N.ZenlH. 

Q.   MbI 

riUsId.  P.  Regan 

Inlet.  B 

pillids.    B.  0. 

fiivL  N.  Zerdli  B.  N 

^"f. 

Norwsj,    Spiu. 

LunelUriiprodiu.    P. 

Orsolmdliia.    O.    B. 

••BDiUris  Omnliuidiu.    F.    O.    B. 

.,      boraills,  (ERhrlobtil.    (I. 


L«caDji  Fn^^    F. 
..       HolidulL    F. 
BidiobUcutuiea.    B.    O. 


Muguit4  0ij 


F.     U.S. 


•DlTlid..     B.     SpiU.     ( 

HarriiKiDi.    D. 
glsai^t    a- 
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» 


in* 


«* 


'^Peoten   Islandicas.      F.      N.  Zemla. 
Spitz.  Q.  B.  St.  Lftwrence. 
„        vitreuB.    F.    Aretic  America. 
„        GroBulandicus.   B.  Spitz.    D. 
Limatula  sulcata.    G.    F. 
♦Mytilus  edulis.    B.    O.    B. 
*Modiola  modiolas.    B.    B. 
^Crenella   discora    (laivigata).    Q.    D. 
N.  Zemla. 

*  „         deoussata.    B.    O. 

*  „         nigra.    N.  Zemla.  B.  O.  D. 
„         faba.    G. 

„         yitrea     O. 
Area  glacialis.    P.  Begent  Inlet. 
Nucala  cortioata.    G. 

„      inflata.    G.    D. 
Leda  baccata.    G. 
roacilenta.    G. 
rostrata    (pemola).      F.    Spitz. 

Arctic  America, 
minuta  (Fabr.)    F.  Spitz.  G.  D. 
lacida.  F.  (=nayioaIari8?  Spitz.) 
pygmsda.    G.    F.    Siberia. 
**Yoldia  arctica  Gr.  (myalis).    G.    U.S. 
Spitzbergen. 
lanceolata     (arctica    6.   & 

Icy  Cape, 
limatula.    F.    U.S.    Kamts. 
hyperborea.    Spitz. 
thracia)formi8  (angularis). 

Mass. 
truncata,  Br.  (Portlandica,  Hit) 
P.  Befnge.  Arctic  America. 
♦♦Astarte   borealis   (arctica).     F.    Ice- 
land.   G. 

« 

semisulcata  (corrugata).  Kara 
Sea.  N.  Zemla.  Spitz,  P. 
Begent  lulet.  C.  Parry. 
Icy  Cape. 

elliptica.    F.    G.    Spitz. 

sulcata.    B.    N.  Zemla.    O. 

crebricosta.   F.  Spitz.   Newf. 

crenata.    P.  Begen     nlet 


** 


>» 


•> 


«• 


** 


»» 


S.) 


G. 


«« 


«* 


Astarte  Warhami.    Baria  Str. 
„        globoaa.    G. 

*  „        compressa.    N.  Zemla.    O. 
„        Banksii.    Spitz.    Baflln's  B. 

*Cardiam  ednle  var.  roaticnm.    B. 

,t       Ifilandieum.    N.  Zemla.    G. 
**       H       GroBnlandioom.  Kara.  Spitz. 
C.  Parry.    St.  Lawrence. 
„       elegantnlom.    G. 
•Cryptodon  flexuoaus.    G.    F. 
*Turtonia  minuta.    G.    F. 
*Cyprina  Islandica.    B.  Labrador. 
**Cardita  borealis.    Mass.    O. 
*Tellina  calcaria.    F.    G.    B. 
**     „      Grcenlandica.    (=:Balthica,  L.) 
N.  Zemla.    Spitz.   F.  G.  B. 
**     „      edentnla.    B. 
*Mya  truncata.  B.  Spitz.  G.  G.  Parry.  B 
**    „  Uddevallensis.  St.  Lawrence.  D. 
P.  Begent  Inlet.  Melville  I. 

*  „  arenaria.    N.  Zemla.    G.    O. 
Saxicava  mgosa  (arctica).    N.  Zemla. 

Spitz.    G.    C.  Parry.    B. 

*  „       (Panop8Ba)Norvegica.  White 

Sea.    O. 
Machasra  oostata.    Labrador.    O. 
Glycimeris  siliqua.    C.  Parry.  Newf. 
*Lyon8ia  Nonregioa.    F.    O, 

„      arenosa.    G.    D.    P.  Beftig 
Thraoia  myopsis.    G. 
Pandoraglacialis.  Spitz.  Baff.  (Laaoh. 


Chelyosoma  Macleayannm.    G. 
Cynthia  glutinosa.    G. 
Asoidium,  9  sp.  including : 

*  „        eohinatum.    G. 

*  „        conohilegmn.    G. 

„        rustioum.    G.    Spitz. 
Clavellina  crystallina.    G. 
Boltenia  reniformis.    G. 

„       ciliata.    G. 
Syncecinm  turgens.    Spitz. 
Cystingia  Griffithi.    Felix  H. 


II.    Boreal  Province. 

The  Boreal  Province  extends  across  the  Atlantic  from  Nova  Scotia  and 
Massachusetts  to  Iceland,  the  Faeroe  and  Shetland  Islands,  and  along  the 
coast  of  Norway  from  North  Cape  to  the  Naze. 

Of  the  289  Scandinavian  shells  catalogued  by  Dr.  Loven,*  217,  or  75  per 

*  Index  Molluscorum  SoandinavlaB ;  extracted  from  the  **  Otveta\|^al'SL.N«X. 
Akad.  Forb."  1846.    The  climate  of  Flnraark  is  much  leas  aevete  than B.\ 
land;  Hammerfest  bos  an  open  harbour  all  the  year. 
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cent,  arc  commoii  to  Britain,  and  13?  range  as  far  oa  the  North  cout  of 
Spain. 

The  boreal  sheila  of  America  arc  dcscrihed  bj  Dr.  Gonld.*  Fnnnthtae 
lists  itappnoTB  that  out  or  14Q  sea-sheUa  tonud  on  the  coast  of  Alossochnaftb 
north  of  Cape  Cod,  more  than  hidf  are  common  to  Northern  Europe. 

Many  of  the  apciee,  it  is  believed,  conld  on);  hare  eitcnded  their  mgc 
9D  dietantl}',  by  means  of  continuoua  lines  of  conaectiog  coast,  Dow  no  loi^s 
in  oiislence.f 

Boreal  Siilli  cammoit  to  Europe  and  Norlh  America. 
*  Britiah  B|i«ciea. 


-M;<Uue  eloUe. 

Soleo  BflBiB. 

■MDdiola  modlolaa. 

(PanopKi)  Norvagios. 

.CreneUamgra. 

MTa»r«narl», 

FectSDlslandknB. 

•AuDcila  ephippiuiD. 

TimoiiiK  minnla. 

Kellmmbri. 

SaiioaTa  ragoaa  (aroiica). 

■TerebratullDa  cipnC-Berpootla. 

TcUuii  BDlidDli,  yor.  ira^Ds,  Ss;)- 

„      calorie  (Bdrdida,  CoDth|. 

LramaboraBlia. 

„      ditariaaHL 

PoliCBniLeBBniinJ 

CrTPlodonfleiooane, 

Aaluts  borBKlia. 

Cylicbnsalbaltittlcei,  C.) 

obtuaa  (pBti™niB). 

Cyprina  laliDLllra, 

■  Pluline  (|uadraLa{fonnOBB,  St) 

YoldialuDstnlB. 

•Chiton  einerenT      ~ 

..      arMioa,Or.{=mjaUal- 

•Leaapypnsa. 

•      „     aseUns. 

'  lleport  on  the  Invenebrala  of  Mati 

choaetta.    1841. 
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« Chiton  albns. 
^Dentalium  (entale,  L.?) 
?  Lepeta  csoa  (oandida,  C.) 
*Acmsa  testadinalis  (amoena,  S.) 
*PiinotiireIla  Noaohina. 
*Adeorbi8  divisas  («  Skenea  serpu- 
loides). 
Margarita  cinerea. 

*  „     oostnlata?  (Skenea). 

*  „     helicina. 

*  „     nndolata. 

*  „     alabastrom  (« oooidentalis7) 
Litorina  groBnlandioa. 

*  „        tenebrosa  (yestita). 
„        palliata? 

*Lacana  yinota  (divaiioata). 

*  „       puteolas  (Montngui). 

*  Skenea  planorbis. 
*Velatina  laevigata. 

„       zonata. 
•Lamellaria  perspioaa. 
*Natica  heliooides. 


Natioa  olaiua. 

*  „      pnsilla. 
*Scalaria  grosnlandioa. 

(lanthina  oomnmnis). 
Odostomia  prodnota. 
Canoellaria  (admete)  vizidola. 
*TriohotropiB  borealis. 
*Fa8ixB  antigans  (tomatos). 

*  ,,     ialandieos. 

*  »*     propinqaos. 
„     ?roflao6ixB. 

*Trophon  morioatos. 

*  „      olathratiu. 

„       soalarUbrmia. 

if      luupnlaiiixB. 
*Piirpaxa  lapillna. 
*Baooiniixn  undatam. 

*  t,         (GomineIla}DaloL 
*Bela  tnrrioola. 

*  „   TreyelTana. 

*  rafo(Yahlii)? 


»t 


*Ommastrephei  sagUtattu  and  *  Cynthia  mierocosmni  are  also  comiiioii  to 

both  sides  of  the  North  Atlantic    The  genera, 

Macharay  Olyeimeris,  Car^Uta,  a|id 

Solemyaf  Metodesma  {deaurahm).  CrqpitMa, 

are  peculiar  to  the  American  side  of  the  Boreal  Province. 

Several  other  species  now  living  on  the  coast  of  the  U.  States  ooeor  fbssUin 
England:  e.ff.  I^ophon  cinereus.  Say.,  is  helieved  to  be  the  JFWm»  Forhiit 
Strickland,  of  the  Isle  of  Man ;  others  are  marked  in  the  Aretie  list 

ni.    CiLTic  Pboyincs. 

The  Celtic  province,  as  described  by  Prof.  E.  Forbes,  indndes  the  British 
island  coasts,  Denmark,  Southern  Sweden,  and  the  Baltic.*  The  &nna  of  this 
region  (which  includes  the  principal  herring-iisheries)  is  essentially  Atlantic ; 
many  of  the  species  are  of  ancient  origin,  being  known  fossil  in  the  Flioeene 
Tertiaries. 

The  British  mollusca  described  by  Forbes  and  Hanley  amoont  to  682, 

viz. : — 

14  Cephalopoda.  100  Pnlmonifera.                176  Aoephala. 

3S0  Marine  Univalves.  4  Pteropoda.                      73  Tonioata. 

91  Nndibranchiata.  > '  5  Braohiopoda. 

Of  this  number  two-thirds  of  the  Nudibranchet,  55  marine  univalves,  and 

*  The  great  work  of  Messrs.  Forbes  and  Hanley  contains  all  that  is  known 
respecting  British  Tetiaeea  np  to  the  present  time.    The  Nudibranehiata  alone  have 
been  more  ftilly  described,  hi  the  publications  of  the  Ray  Society,  by  Messrs.  Alder 
and  Hancock.    For  the  marine  zoology  of  the  ooaita  ol  Benmsxk.  \\i«  ^^  Xkm^<q^ 
DanJca  "  of  O.  F.  MUller  ia  still  the  most  impoitant  work. 
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7  bivalve  aheli-Eah,  arc,  at  present  onlj  Iinown  in  Britiah  leoa  i  but  u  m<nt 
iil'kheBe  ere  iniuutc  or  "critlciki"  spccicB  it  ia  coDudenJ  tbey  nil]  jet  bo  met 
with  clsEwherf , 

A  few  of  tlie  species  belooir  to  the  LasitoniBn  province,  wbou  noitbcn 
limits  include  tlie  Chunncl  klonda,  nnd  just  impinge  upon  our  coart. 
f  UulanallB  pulla».  Mnivi  corallinui.  Cylhsrai  cbione. 

Hiliotie  tnl>Breulati.  Avlonla  Tareolina.  Petriools  Uthnphna*. 


Of  the  OiatiTOpoda  z>'. 
Britain;  53  rouge  furthi 
ialaaile^  nnd  31  which  fi 
Koriham  Europe,  hi 


Oudium  rantloom,  L.  (E» 

<cs9  both  nortb  and  bouUloI 
t   found  northwnrd   of  thai 
:rn  limit  onMir  not  onlj  a 
0  Boreal  America.    Nearly  half  of  the 


bivalves  range  both  north  nod  south  of  Britain;  10  eitend  southimrd  onl}, 
about  as  many  inure  are  found  in  Scstidins>in,  27  of  them  being  commoe 
^.  America.     {Forbn.) 
In  the  liats  of  Aictio  and  Boreal  sheila  theBiitiahipecieiBredistinguialiHl 


According  to  Mr.  M'Andraw'*  es 
bearing  mallnscn,  of  which 


The  following  arc  at  present  peculiai 


e  10ft  Britiafa  >l 


ucteristic  of  the  Celtic  provini 
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l^e  wide  expanse  of  the  Baltic  affords  no  shell-fish  unknown  to  the  coasts 
of  Britain  and  Sweden.  The  water  is  brackish,  becoming  less  salt  northward, 
till  only  estuary  shells  are  met  with,  and  the  Litorins  and  Limnseans  are 
found  living  together,  as  in  many  of  our  own  marshes.  This  8<iiuity  list  is 
taken  from  the  Memoirs  of  Dr.  Middendorff  and  M.  Boll. 


Buccinam  nndatum. 
Purpura  lapillus. 
Nassa  reticulata. 
Litorina  litorea. 
Patella  (tarentina). 
Hydrobia  moriatica. 


Neritina  fluviatilis. 
Limnaea  auricolaria. 

„       ovata. 
Mytilas  edulis. 
Donax  (trunculus). 
Cardium  edule  var. 


Tellixia  Balthioa. 

„      tenuis. 
Scrobloolaria  piperata. 
Mya  arenaria. 
tnmoata. 


n 


IV.      LUSITANIAN   PeOVINCE. 


The  shores  of  the  Bay  of  Biscay,  Portugal,  the  Mediterranean,  and 
N.  W.  Africa,  as  far  as  Cape  Juby,  form  one  important  province,  extending 
westward  in  the  Atlantic  as  far  as  the  On^  weed  bank,  so  as  to  include 
Madeira,  the  Azores,  and  Canary  Islands.* 

In  the  Atlantic  portion  of  the  province  oocnr  the  following  genera^  not 
met  with  in  the  Celtic  and  Boreal  seas,  although  two  of  them,  Mitra  and 
MesaUa^  occur  on  the  coast  of  Greenland. 


Argonauta. 

Pi^nia. 

Litiopa. 

Umbrella. 

Philonexls. 

Dolinm. 

Tmncatella. 

GlauouB. 

Chiroteuthis. 

Cassidr. 

Solatium. 

— 

Triton. 

Bifrontia. 

Garinaria. 

Kanella. 

Turbo. 

Firola. 

Conus. 

Cancellaria. 

Monodonta. 

Atlanta. 

Pleurotoma. 

Sigaretus. 

HaliotiB. 

Oxygyras. 

Marginella. 

Crepidula. 

Gadinia. 

— 

Cymba. 

Mesalia. 

Siphonaria. 

Gleodora. 

Mitra. 

YermetUB. 

Auricula. 

Cuvieria. 

Terebra. 

Fossarus. 

Pedipes 

Creseis. 

Columbella. 

Planaxis. 

Bingioula 

— 

*  In  the  northern  part  of  the  Lusitanian  province  are  the  l^chard  flBheriei;  in 
the  Mediterranean,  the  Tunny,  Coral,  and  Sponge  fisheries. 

The  Gulf- weed  banks  (represented  in  the  map)  extend  flrom  19<*  to  47®  in  the 
middle  of  the  North  Atlantic,  covering  a  space  almost  seven  times  greater  than  the 
area  of  France.  Columbus,  who  first  met  with  the  targtuto  about  one  hundred 
miles  west  of  the  Axores,  was  apprehensive  that  his  ships  would  run  upon  a  shoal. 
{Humboldt.)  The  banks  are  supposed  by  Prof.  E.  Forbes  to  indicate  an  ancient  coast- 
lioe  of  the  Lusitanian  land-province,  on  which  the  weed  originated.  Dr.  Harvey 
states  that  species  of  Sargatsum  abound  along  the  shores  of  tropical  countries,  but 
none  exactly  correspond  with  the  Gulf-weed  (5.  baeciferum).  It  never  produces 
fructification— the  "  berries  "  being  air-vesicles,  not  fruit— but  yet  continues  to  grow 
and  flourish  in  its  present  situation,  being  propagated  by  breakage.  It  may  be  an 
abnormal  condition  of  S.  vulgare,  similar  to  the  varieties  of  Fuciunodotut  (Mackayi) 
and  F.  veaieulotus  which  often  occur  in  immense  strata ;  the  one  on  muddy  Bea-shores, 
the  other  in  salt  marshes,  in  which  situations  they  have  never  been.  tousi^ViitPMXV 
fication.    (Manual  of  British  Alga,  Intr.  16,17.) 
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Cirdlta. 

Ct«u»I]>. 

CjlbBMS 

Petriool 

Unguliiio. 

GalDDnmiB. 

MBBOdes 

Spain  ami  Porlvgnl. 

The  (loait  or  Spain  and  Fortugal  is  less  kooirii  than  nnj  otber  pari  af  tk 
praiiDcD,  but  Ibe  fadtitics  for  eiplorntion  are  iu  some  rc9[)ectB  greater  tbu 
ia  the  MditerrBneon,  on  accotuit  of  the  lides.  Sbdl -fish  arc  mare  io  demand 
as  an  article  of  food  here  than  wiUi  us,  ani  the  Lisbon  maj-kct  afforded  bi 
Mr.  Jtl'AsdrEW  the  iicst  ioditiatioD  that  the  genus  Cyniba  ranged  so  fnr  north. 

On  the  coasU  of  tbe  Asturiai  and  Gallicis,  cspcciaUf  ia  Vigo  Bay,  Mr. 
nr Andrew  obtained,  by  dredging,  212  species,  of  a  somevhal  nortbem  chi- 
raotur,  GO  per  ucot.  of  them  t;eing  cannnon  to  tsurway,  aiiil  86  pci  ceel. 
(jDinmoB  to  the  sooth  of  Spain. 

On  the  sontbcrn  coast  of  the  Peninsula  353  species  were  obtained,  i>! 
nhioh  only  28  per  cent,  are  common  to  Norway  and  61  per  conl.  to  Britffin 

The  identical  spocics  arc  chieflj'  amongst  the  shells  drHis<^^  from  a  con- 
siderable depth  (35 — 60 fathoms);  the  litoral  spceie!  have  a  tauch  mart 
distinct  aspect. 

The  shells  of  the  coast  of  Mogador  arc  geoerall;  identical  nith  those  of 
the  Mediterraueaa  and  Southern  Peoineula. 

Oiajy  Tslaniii.  The  6h*s  of  the  Canaries  collecled  by  MM.  Webb 
and  Berthelot,*  and  described  by  M.  D'Orbigny,  amonnt  to  124,  to  whicb 
Mr.  M'Andrew  has  nddcJ  aimve  170.  Of  the  300  species  17  per  cent,  are 
onvay,  32  per  cent,  to  Britain,  and  63  per  cent,  to  the  coast* 
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Azores.  Amongst  the  literal  shells  which  range  to  the  Azores,  are  Pedi- 
pes,  Litorina  striata,  Mitra  fosca,  and  Ervilia  castanea ;  the  other  species 
obtained  there  are  Lnsitanian.     {M* Andrew.) 

The  Mediterranean  fauna  is  known  by  the  researches  of  Poli,  Delle 
Chiaje,  Philippi,  Verany,  Milne-Edwards,  Prof.  E.  Forbes,  and  Deshayes. 
In  its  western  part  it  is  identical  with  that  of  the  adjacent  Atlantic  coasts ; 
the  number  of  species  diminishes  eastward,  although  reinforced  by  a  consider- 
able number  of  new  forms  as  yet  only  known  in  the  Mediterranean ;  and  a 
few  accessions  (about  30)  of  a  different  character  from  the  Red  Sea.  The 
total  number  of  shell-bearing  species  is  estimated  at  600,  viz. : — 

Cephalopoda  1       Naoleobranchiata  . .    6       Lamellibranchiata  . . .200 

Pteropoda 13       Gasteropoda    370       Braohiopoda    10 

On  the  coast  of  Sicily,  M.  Philippi  has  found  altogether  619  marine 

mollusca,  viz.: — 

Bivalves    188       Pteropoda 13       Gasteropoda   319 

Braohiopoda  10       Nudibranohes 54       Cephalopoda  15 

Of  the  522  which  are  provided  with  shells,  162  have  not  been  found 
fossil,  and  are  presumed  to  be  of  post-tertiaiy  origin,  so  far  as  concerns  their 
presence  in  the  Medit.  The  remaining  360  occur  fossil  in  the  newer  tertiary 
strata,  along  with  nearly  200  others  which  are  either  extinct  or  not  known 
living  on  those  coasts ;  a  few  of  them  are  living  in  the  warmer  regions  of 
Senegal,  the  Red  Sea,  and  the  West  Indies : — 

Senegal.  Antilles.  Red  Sea. 

Lucina  columbella.  Lucina  pennsylvanica.  Argonaata  hians. 

Cardium  hians.  Yermetas  intortos.  Dentaliom  elephantiniun. 

Terebra  fusca.  Terebra  dnplioata. 

Morocco.  Phoms  agglatinans. 

Trochos  strigosus.  Niso  terebellom. 

Pecten  medins. 

^  Diplodonta  apicalis. 

Most  of  them,  however,  are  of  northern  origin,  such  as : — 
Saxicava  rugosa.  Tellina  crassa.  Rhynchonella  pBitta«ea. 

(Panopaea)  Norvegica.  Cyprina  Islandica.  Patella  vulgata. 

Myatroncata.  Ledapygmsa.  Ealimella  Soillse. 

Periploma  praetenois.  Limopsis  pygmasa.  Buccinum  ondatam 

Latraria  solenoides.  Ostrea  edulis.  Fueus  contrarius. 

Of  the  522  Sicilian  testacea  about  35  (including  10  oceanic  species)  are 
common  to  the  West  Indies — ^if  the  species  have  been  correctly  determined ; 
28  are  stated,  with  more  probability,  to  be  common  to  West  Africa,  including 
Murex  Brandaris  and  other  common  species;  74,  including  Murex  trun- 
cuius,  are  common  to  the  Red  Sea;  Crama  ringens  cannot  be  distinguished 
from  the  species  found  in  New  South  Wales  {Davidson) ;  and  Columbella 
eomiculum  ranges  from  the  north  coast  of  Spain  to  Australia,  the  specimens 
from    these    distant  localities  being  only  diatiii^\i«L>AB  «a  ^o\gj«^<5sX 


36*'  MiNUiL   Ot  TtTB    UOttVSffS. 

tarietiM.    (Gaiioin.)     Sii  other  apeciea  are  ionliidEd  in  Menke'a  Autidutr 
Catalogue,  but  require  rerificntian. 

The  ralloniug  gcDern,  uine  of  wbich  aie  naked  moHnic^  an  mjipiMi  It 
be  DOW  pcculiBj-  ta  tbe  MetliterrsDean  ;  the  amall  nomber  of  ■pedes  ■lunrl^ 
:ire  abeiTiiDt  or  cipiridg  torms,  Catndaria,  Ttrebratala,  lod  IK«»iJiica  n 
ancieat,  widdj- distributed  B«Dera,  ind  the  Muditcrniuaa' IX^ciJiui  gcnH 
foaiil  in  Brittany  and  Uie  Canarira. 

UiBLiatBullUE,  3  >p.  Lobi«er.  I.  FedioulariK,  1. 

Veriuiis,  1.  PLsurobnnchBi,  1.  Tersbratdla.  1. 

emlropiamn,  1.  Tathys.l.  Manisis,2, 

Doililium,  1.  Tiedemumia.  1.  Theciditun,  L 

The  ganers  'Fiacialaria,  SHiqiuma,  Tglodlna.  Sot^chia,  Feiikordit? 
C/avaj/e!ia,  and  (i-aaiii,  occur  only  in  this  portion  of  the  Lusitanian  proriaK 
Amongst  the  pecnlisr  species  are ; — 

Nssaa  seniiMtriaU.  AtgiopB  oUQeau.  ArlAmis  iDplDDi, 

Pu-iiH  ctiipsB.  C1iit){e11iii]giilUii.  Trigooa  nitjdoU. 

^eas  Sea.     Prof.  E.  Forhea  obtaJQed  450  sjwcies  o[  moUiuca  in  ^ 
Jlgean,  belonf^ngto  the  fDllowing  orders  :  — 


Plsropod*    8        OpisdlobraaoLea    , .  S9        LlmBUlbtanohHa    ....113 

Of  tliese  71  irero  new  apEciea,  hot  SHveral  have  ainco  been  found  in  lit 
Atlantic,  and  urea  in  Scotland.*  TLe  only  marine  air-breather  met  nith  m) 
Auricula  a/aioiii. 

Black  Sea.  In  the  northem  part  a  few  Aralo-Caapjan  afaellg  are  iasui, 
othernise  tbe  Bttack  Sea  only  iSSers  Tram  the  Medilerrancan  in  the  paocitj 
of  its  apeciea ;  DK  MidiendorlF  euuracr atca  68  only.  The  water  is  lesrsall, 
and  there  is  dd  tide,  but  a  current  Bows-  c^onstautly  through  tbo  Dardanelle 
to  the  MeditemineaD.'i' 

V.  Ahilo-CiisfTan  Pbotincb. 

The  only  inland  salt-acns  that  cxmlain  peculiar  shell-fish  are  the  Aral  tail 
Caipisn.  The  shells  chieSy  consist  of  a  remHrkable  group  of  Cookies  whlEh 
burr.>n  in  ILc'mad  (si'c  fig.  213,  p.  291).     fJ.i  eiplorntions  have  been  maik 
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Water  origin,  being  sometimes  composed  of  myriads  of  Oyclades,  or  tlie  shells 
of  Dreissena  and  Cardium,  ai  in  the  islets  near  Astrakhan.  It  is  believed 
to  indicate  the  former  existence  of  a  great  inland  sea,  of  which  the  Aral  and 
Caspian  are  remnants,  bat  which  was  larger  than  the  present  Mediterranean 
at  an  age  previous  to  that  of  the  Mammoth  and  Siberian  ^Rhinoceros.  The 
present  level  of  the  Caspian  is  83  feet  below  that  of  the  Black  Sea ;  that  of 
the  Aral  has  been  stated  to  be  117  feet  higher  than  the  Caspian,  bntis 
probably  not  very  different;  their  waters  are  only  brackish,  and  in  some 
parts  drinkable.  The  steppe  limestone  rises  to  a  level  of  200 — 800  feet  above 
the  Caspian ;  it  spreads  eastward  to  the  mountains  of  the  Hindoo  Knsh  and 
Chinese  Tartary,  southward  over  Daghestan  and  the  low  region  E.  of  Tiflis, 
and  westward  to  the  northern  shores  of  the  Black  Sea.  The  extent  to 
Which  it  has  been  traced  is  represented  by  oblique  lines  on  the' map.*  Some 
of  the  Caspian  shells  still  exist  in  the  Sea  of  Azof  and  the  estuaries  of  the 
Dnieper  and  Dniester.  Our  information  upon  this  seldonr-visited  r^on  is 
derived  from  the  works  of  Pallas,  £ichwald,t  Krynicki,:^'  Middendorff,  and 
Sir  Roderick  Murchison. 

Aralo'Casfnan  Shells. 

A,  Aral;     C,  Caspian;    B,  Black  Sea. 

The  Species  marked  *  are  found  also  in  the  steppe  limestone. 

♦Cardium  edule,  L.    C.  (very  small)  B.  Baltic. 

„      edule,  var.  (rusticam,  Chemn.)    A.  C.  B'.  Icy  Sea. 
♦Didacna  trigonoides,  Pal.    C   (Azof.  M.  Hommaire). 
„      Eichwaldi,  Kryn.  (crassa,Eich.)    G.  B.  (NikOlaieff}. 
Monodacua  Caspia,  Eich.  C. 

„      pseudo-cardiam,De8h.  (pontica,  Eich.)   B. 
Adacna  Iseviuscula,  Eicb.    C. 
„      vitrea,  Eich.    C.  A. 

*  „      edentula,  Pallas.   C. 

„     plicata,  Eich.     C.  B.  (Dniester,  Akerman,  Odessa). 

„      colorata,  Eich.    C.  B.  (Azof,  Bnieper). 
•Mytilas  edulis,  L.    C.  B.  (not  in  MiddendorflPs  list.) 

„      latus,  Chemn.    B. 
*Dreissena  polymorpha,  Pali    C.  B. 

Paladinella  stagnalis,  L.  (pnsllla  Eich.)   C.  B.  (Odessa).  Oohotak. 

*  „      variabilis,  Eich.    C. 
♦Neritina  litorata,  Eich.    C.  on  sea  weed. 
*Rissoa  Caspia,  Eich.    C. 

„     oblouga,  Desm.    B. 
„     cylindracea,  Kryn.    B.  { 

*  From  a  sketch  kindly  prepared  by  Profesior  Ramsay. 

+  Geogr.  des  Kasplschen  Meeres,  des  Kaukasus  und  des  Siidlichen  R'uBsIands 
Berlin,  1838.    Fauna  Caspio-Oahcasica,  1841. 

%  Bull,  des  Nat.  Moscow,  1837. 

\  The  Velutina  (Limneria)  Caspietuis,  A.  Ad.  was  founded  on  a  t^ttCluA^iL'  ^1 
Limncea  Gebleri,  Midi.  (1851)  flrom  Bernaoul,  Siheila. 
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The  foUowing  ipedes  ir  described  bj  Eiclmld,  from  the  »tepp«   Ion- 
slone.  (MorchisoD,  Rqsgii,  p.  297.) 

■■PilBaini"  Triton.  DoDB  piiHni. 

„      vxigua-  Uutn  GaspU.  MoDodhmiL  propinqnL 


Bnllini  UaCDerUDgii.         Mrtiliu  ronrifan 

No  otbsr  inland  bodies  of  salt  irater  are  koown  to  have  peculiar  euiidc 
shelU ;  those  of  the  modern  depoatte,  in  Heaopotsmia  (at  Sinkn  and  Waikl). 
collected  bj  Mr.  W,  K.  Loflos,  are  apeciea  itiU  aboonding  in  tbe  Peniin 
Golf." 

VI.  Wist  Afhicsn  Peotince. 

The  tropical  coast  of  Western  Africa  ia  rich  in  conchological  ti 
and  &r  from  being  wholly  eiplored.  The  reaearches  of  AdansoD,t  Cranti 
(the  natoraliet  to  the  Congo  eipeditiontj,  and  the  officers  of  the  Nigir 
expedition,  have  left  much  to  be  done.  Dr.  Dunlcer  has  described  HI 
ajiede!  lu  hia  Indej:  5IolL  Guiue.T.  coll.  Tom 

Al  St.  Uihna,  Mr.  Caniing  collectcJ  18  spfcica  of  sca-shella,  7  of  then 
now.  Ulorina  Heieaa  is  found  on  tbe  abore  of  St.  Helena,  nod  L.  miliarii 
Bud  Nerita  Aaefxtionis,  at  AaceaaiDn. 

!(  jtfrieoTi  ShelU. 


idiacthia. 


CrpmapieU. 


Margin  ella. 


Ji  Bene  Ell  ens  is- 
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Artemis  africana. 

„    torrida. 
Cycliua  Adansonii. 
Trigona  bicolor. 

„    tripla. 
Cytherea  tomeiis. 


Cytherea  afrioana. 

Venus  plioata. 

Tellina. 

Strigilla  Senegalensis. 

Gastrana  polygona. 

Maotra  depressa. 


Mactra  ragosa« 

„    niUda. 
Pholas  olansa. 
Tngonia  anatina. 

Discina  radiosa. 


VII.  South  Aprjcan  Peovince. 
The  fauna  of  South  Africa,  beyond  the  tropic,  possesses  few  characters 
in  common  with  that  of  the  western  coast,  and  is  more  like  the  Indian  Ocean 
fauna,  as  might  be  expected  from  the  direction  of  the  currents.  Bnt, 
together  with  these  it  has  a  large  assemblage  of  marine  animals  foond 
nowhere  else,  and  the  **Cape  of  Storms'*  forms  a  barrier  between  the 
I)opulations  of  the  two  great  oceans,  scarcely  less  complete  than  the  far- 
projecting  promontory  of  South  America.  The  coast  is  generally  rocky,  and 
there  are  no  coral-reefs ;  accumulations  of  sand  are  frequent,  and  sometimes 
very  extensive,  like  the  Agulhas  Bank.  The  few  deep  sea-shells  which  have 
been  obtained  off  these  banks  possess  considerable  interest,  but  explorations 
in  boats  arc  said  to  be  difficult,  and  often  impossible  on  account  of  the 
surf.  Shells  from  the  Cape  are  too  frequently  dead  and  water-worn  speci- 
mens picked  up  on  the  beach.  The  shell-fish  of  South  Africa  have  been 
collected  and  described  by  Owen  Stanley,  Hinds,  A.  Adams,  and,  especially, 
hy  Dr  Krauss,  who  has  published  a  very  complete  monograph.*  Of  400  sea- 
shells  recorded  in  this  work,  above  200  are  peculiar,  and  most  of  these  belong 
to  a  few  litoral  genera.  Only  11  species  are  common  to  the  coast  of  Senegal, 
whilst  18  are  found  in  the  Red  Sea. 

South  African  Shells. 

Chiton,  16  sp. 
Patella,  20  sp. 

cochlea. 

compressa. 

apicina. 

longicosta,  &c. 


)i 


»» 


Panopaea  natalensis. 

Solen  marginatus. 

Mactra  spengleri. 

Gastrana  ventricosa. 

Nucula  pulchra,  Hinds. 

(L* Agulhas  bank,  70  fm.) 

Pectunculus  Belcheri,  120  Helcion  pectinata. 

fm.  Siphonaria,  5  sp. 

Modiola  Capensis.  PapiUia  (aperta). 

„    pelagica,  Forbes.  Fissarella,  10  sp. 

Septifer  Kraussi.  Crepidula,  4  sp. 

Haliotis  sanguinea. 

Terebratolina  abyssicola,  Delphinnla  granalosa. 

132  fm.  „    canoellata. 

Terebratella   (Kraussia),  Troohus,  22  sp. 

„    rubra.  Turbo  sarmaticns. 

„     cognata.  Litorina  Afrioana  (7  sp.) 

„    pisum.  Phasianella,  6  sp. 

„    Deshayesii,  120  fm.  Bankivla  varians. 

Tarritella,  4  sp. 


Pleorotoma,  6  sp. 
Clionella  (sinoata). 
Typhis  aronatns. 
Triton  dolarins 

„    flotilis,  50^  fin. 
Harpa  crassa. 
Cominella  ligata. 

„   lagenaria. 

„    limbosa. 

„    tigrina. 
BuUia  laevissima. 

„    achatina. 

„    natalensis. 
Nassa  plicosa. 

,,    capensis. 
Cyclonassa  Eranssi. 
Ebuma  papillaris. 
Columbella,  5  sp 
Ancillaria  obtnsa. 
Mitra,  5  sp. 


♦  Die  SUdafrlkanischen  MoUasten,  4to.  81mU.  \M^. 
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.,    iib;»iiialiL,  131  ftn 

LupoDia  llgDCD 

te.              sepia, 
pui»). 

4«p, 

tie  foUowing  are 

■Uted  (o  be  eomn 

OQ  to  the  Cape 

ndEur 

pern 

HuiioKi.  (sreOtair)  Ore 

nUna,  Medit.        C 

huna  gm>l«>id8i 

MediL  Bad  Sa 

uir»bala,Brlt.Med: 
Lnolna  Uem,  Medit.  Bed  Bea.  

„    rngilji,  M«dlC  D!pli;UldlL(liiie>ta!)N.  Brit  Vsdit. 

Vonm  vemioOHa,  W.  Indies !  Bril.  He-  Eullma  niCida,  Medit. 

nagil,  Csaaries,  Red  Sea,  Aaatralta !  Forpora  laplllaa  n  (nol  In  Medit.). 

Ti^H  pullaalra.  Korlh  8ea.  Nasaa  margiDnlata. 

„    Eeographioa,  Medic  OclopmnUgarier  Brit 

^e>  laalas,  MediL  Aigonauta  ago,  Medic. 

Vlll.    iNDO-PACIFie  PsOTtNCE. 

Hia  is  tij  far  thfimost  extensive  area  OTet  whiek  sirailar  ahell-Eah  tui 
ether  marine  animals  are  distribated'.  It  eitenda  From  Australia  to  J^w, 
and  trom  tbe  B«d  Sea  and  east  coast  of  Africa  to  Easter  Island  in  the  Pa^fic, 
embracing  tbree-filthfr  of  tbe  circnmfbronce  of  Che  globe  and  4B°  of  latitode. 
Iliia  great  region  might  indeed  be  subdivided  into  a  number  of  amaller  pro- 
rincea,  each  having  a  particnlar  association  of  species,  and  some  peeoliar 
ihells;  SDch  as  tbe  Red  Sea,  tho  Persian  Gulf,  Madagascar,  &e. ;  bat  a  eon- 
■iderable  nomber  of  species  are  found  throughout  the  province,  and  tbeir 
general  character  is  Ibe  same.t  Mr.  Cuming  obtained  more  thsji  100  apecia 
of  shells  fh>m  the  eaateca  coast  of  Africa,  identical  nith  those  collected  by  him- 
adf  at  the  Philippines,  and  in  the  eastern  coral  islands  of  the  Pacific.^  Tldi 
is  pre-^ninently  the  region  of  coral  reefs,  and  of  such  shell-fish  as  aSbct  their 
■belter.  The  number  of  species  inhabiting  It  must  amount  to  eereral 
tbonsands.  The  .Philippine  Islands  have  afforded  the  greatest  vaiietf ,  but 
their  apparent  superioritj  ia  due,  in  a  measure,  Co  the  researcheg  of  Mr. 
Coming  ;  no  other  portion  of  the  province  has  been  so  thorongbly  eiplored.f 

Amongst  the  genera  most  charfloteristic  of  the  Tndo-Pacific,  those 
marked  (■)  are  wholly  wanting  on  the  coasts  of  the  Atlantic,  bat  b^f  of 
(hem  occur  fossil  in  the  older  lertiarics  of  Europe.     Those  in  italia  are  alao 
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•l^autilua. 

'OPterocera 

*Rimella 

*Ro8tellaria. 

♦Seraphs. 

Conus. 

Pleurotoma. 
♦Cithara. 
*Clavella. 
*Turbinella  (typ.) 

Cyllene. 

Eburna'. 

Phos. 

Doliam. 

Hafpa, 
♦Ancillaria. 
*Ricmula. 


*Magilus. 
»Melo. 

Mitra. 
♦Cyliudra. 
♦Imbricaria. 

Ovulum. 
*Pyrula  (type). 
♦Monoptygma. 

Phorus, 

Siliquaria. 
•Qaoyia. 
•Tectaria. 

Imperator, 

Monodonta. 

DelphinulEu 

Liotia. 
♦Stomatia. 


Stomatella. 

Oena. 

♦Broderipia. 
*Rimala. 
♦NeritopSls. 
*Soatellina. 
*Linteria. 
•Dolabella. 
♦Hemipecten. 
♦Placuna. 
♦Malleaa. 
•Vulsella. 
•Pedum. 
•Septifer. 
•Onoulleea, 
•Hippopns. 
•Tridacna. 


demioardinm. 
•Cypricardia. 
•CardiUa. 
•Verticordia. 

•Pythina. 

Circe. 
»Clementia« 
•Olaucomya. 
♦Merfie. 

Anatinella. 

Oultellns. 
•Anatina. 
•Cbftna. 
•Aspergillum. 
•Jouannetia. 
*Lingula. 

Discina. 


The  strictly  litoral  species  vary  on  each  greiit  line  of  coast :  for  etittnple^ 
Litorina  intermedia  and  Tectaria  pagodus  occur  on  the  east  coast  of  Afirica; 
LUorina  conica  and  ntelanostomay  in  the  Bay  of  Bengal ;  Litorina  tmmnt 
and  castanetty  and  Haliotis  vennsta^  on  the  coast  of  China ;  Litorina  acabra 
6nd  H.  squamata,  in  N.  Australia ;  H.  asinina,  New  Guinea ;  and  L,  pieta, 
at  the  Sandwich  Islands. 


Red  Sea  (Erythraftn). 

Of  the'  408  mollusea  of  the  Red  Sea,  collected  by  Ehrenbtrg  and 
Itemprichy  74  are  common  to  the  Medit.  from  which  it  would  seem  that 
these  seas-  hav«  communicated  since  the  first  appearance  of  some  existing 
shells.  Of  the  species  common  to  the  two  seas  40  are  Atlantic  shells  which 
htive  migrated  into  the  Red  Sea  by  way  of  the  Medit.  probably  during  the 
newer  pliocene*  peHod ;  the  others  are  Indo>Pacific  shells  which  extended  their 
r&nge  to  the  Mediterranean  at  an  earlier  age. 

The  genera  wanting  in  the  Medit.  but  existing  in  the  Red  Sea,  show 
most  strikingly  their  diversity  of  character,  and^  the  affinity  of  the  latter  to 
the  Indian  fa\ina. 


Fterocera. 

A-ncillaria. 

Siphonaria. 

Limopsis. 

Strombus,  8  sp. 

Harpa. 

Placuna. 

Tridacna 

Rostellaria. 

Ricinnla. 

Plicatola. 

Crassatella. 

Turbinella. 

Magilus. 

Pedum. 

^rigona. 

Terebra. 

Pyramidella. 

Malleus. 

Sanguinolaria. 

Ebuma. 

Parmophorus. 

VulseUa. 

Anatina. 

Oliva. 

Nerita. 

Pema. 

Aspergillum. 

Other  genera'  become  abundant,  such  as  Conui,  df  which  there  are  IQ' 
species  in  the  Red  Sea,  Cypraa  16,  Mitra  10,  Cerithium  17,  Finna  10, 
Chama  5,  Circe  10. 
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PeThan  Gulf. 

The  marine  loolog;  of  the  Peraan  Gulf  tod  t4foii>ii>K  coast  hit  Ml 
been  yet  explored,  althongh  the  E.  India  Compm;  maintiiiu  a  aqiaal 
of  file  or  eii  ihips  conitautJj  crtuung  in  tbe  Golf.*    The  following  d 
'e  picked  up  on  the  beech  at  Kunchee  b;  Utqor  Biker,  nith  manj  often 


evidently  new,  bat  m 


BBtiahctory  state  for  deacription,  (18S0.) 


Potiioola  «p. 

Morex  lemiiapiii!!  lac. 

TapssralcoML 

PiuniitpinUB. 

NBriu  OBUaaU. 

„     Mal^barica. 

Raneltalaberoulma. 

„       afioan. 

Riogi.nl.  ep. 

CardlUorasBico^ater 

EuUa  uspuUiL 

TritmUmpM. 

„       TukerviUiL 

llumi,n.Bi). 

Mactraigyplio.,!™. 

Eboroe  spirata. 

tectsn  sp. 

Tellina  u^nlaU. 

Bpondrlua  up, 
PHoatula  depr^owL 

Itlytillu  canaUunlstUB. 


MFaoiPHma  Hottfelffi, 


NalJOBpems-iigrtna, 

„       lalnm. 

Sigaretus  sp. 

„       impoUtoia. 

OdDSlOmla  »p. 

„       pallidmn. 

PhoriM  corrngstnB. 

„       aaaimilfl. 

PIbuhI.  sulcata. 

Venmipinpils, 

Corliulasp. 

Imperator  Ssulia. 

DiplMlonlaap. 

HallMiiip. 

MoroB  Solu.Sri. 

Puudoru  ep. 

„      EB-QBsa. 

Bulolfan. 

TriBnoatrlgonellat 

PliolaE  SQSlralia. 

PisaureUa  Rnppellii. 

AiismlB  snEuloBi.  1 

„■     B»keri.D 

Indosioa. 

„      orieDlttUa. 

aalflbroM. 

d=j:tylnaa. 

At  the   Carsadoi 

F  St.  Braadon  ahoala 

uortb  of  JManritiiu 

□  ohtaioed  by  dredging. 
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Sandy  Cape  on  the  east,  to  the  Swan  River.  The  shells,  which  are  nearly  all 
peculiar,  have  heeu  catalogued  hy  Gray,*  Menke,t  and  Forhes.J  Of  the 
following  genera  some  are  peculiar  (*),  others  attain  here  their  greatest 
development : — 


*Piimootopu8. 
*8truthiolaria. 

Phasianella 

Elenchus. 

Bankivia. 

Rotella. 
♦Macroschisma. 

Parmophorus. 

Risella. 


*MaogiIlivraia. 

♦Amphibola. 

*Trigonia. 

*Chamostrea. 

*Myadora. 

♦Myochama. 

Crassatella. 

Cardita. 

Circe. 


Cypricardia. 

Mesodesma. 

Terebratell^. 

Spirula. 

Oliva. 

Conus. 

Voluta. 

Terebra. 

Fasciolaria. 


Imperator. 

Monoptygma. 

Siphonaria. 

Pandora. 

Anatinella. 

Clavagella. 

Plaoonomia. 

Waldheimia. 

Crania. 


Some  of  the  genera  of  this  province  are  only  met  with  elsewhere  at  a 
considerable  distance: — 


Solenella^-Chile. 
Panopaea— Japan . 
Monoceros — Patagonia. 


Bankivia — Cape. 
Kraussia— Cape. 
Solemya— Medit. 


Rhynchonella— Arctic  seas. 
Trophon — Fuegia;     i, 
Assiminea— India;  Biit. 


Amongst  the  litoral  shells  of  South  Australia  are  Haiiotis  eleganSy  H.  ru- 
bicundttj  and  Litorina  rugosa.  Haiiotis  iris  and  Litorina  squalida  are  found 
on  the  shores  of  N.  Zealand ;  and  Cyprovula  umhilicata  in  Tasmania. 

Mr.  Gray's  New  Zealand  list  amounts  to  104  marine  species,  among  which 
are  three  volutes,  including  V.  magnifica^  the  largest  of  its  genus ;  Stroni' 
bus  troglodytes,  JRanella  argus,  the  great  Triton  variegatus;  6  Cones,  (all 
doubtful),  Oliva  erythrostomay  Cgpraa  caput-serpentis,  AnciUaria  aitstraiis, 
Imperator  heliotr opium y  Chiton  monticulariSy  &c. 

Venus  Stutchhuryi  and  Modiolarca  irapezina  have  been  found  at  Ker- 
guelen*s  Id.  and  Patella  illuminata  at  the  Auckland  Ids. 

X.    Japonic  Province. 

The  Japanese  Islands  and  Corea  represent  the  Lusitanian  province.  A 
few  shells  were  collected  here  by  Mr.  A.  Adams,  but  they  are  chiefly  known 
through  the  Dutch  dealers.  §  TTie  Astarte  Japonica  of  the  Catalogues  is 
nothing  more  than  A.  borealisy  and  is  stated  to  have  come  from  Lapland  by 
Jay  and  Cuming.  Fanopaa  Japonica  belongs  to  the  same  type  with 
P.  intermedia  of  the  London  Clay. 

*  Travels  in  New  Zealand,  by  Dr.  E.  Dieffenbach.    8vo,    London,  1843. 

+  Moll.  Nov.  HollandiaB,  1843. 

X  Narrative  of  the  Voyage  of  H.M.S.  Rattlesnake,  1846-50,  by  J.  Macgillivray. 
Supplement  by  Prof.  E.  Forbes. 

2  For  many  years  the  Dutch  have  been  allowed  to  send  one  ship  annually  to  Japan 
for  trade,  whilst  all  other  nations  have  been  excluded ;  a  state  of  things  which  the 
Americans  will  perhaps  alter.    The  work  of  Siebold,  on  the  Natural  Hl^t^r^  ^1  ^v^vx^^ 
does  not  contain  any  account  of  the  shells. 


Sapla  Dlir;sDpihftliD 
flflploli  Jiponioo. 


f  THE   UOLLCSCA. 


CELrdlum  B«chpl. 


XI.  Aleutuh  Pbovinci;. 
The  Borcel  province  is  rcpresonted  on  tbe  northern  coaata  of  tlie  Fnfe 
■hore,  according  to  Dr.  Middendorff,  the  same  geneni  and  many  ifaidJ 
species  are  Touad,  Id  aildition  to  those  indicated  in  tlie  AroUc  list  (f,  US) 
the  following  species  occnr  at  the  Shsntar  Ida.  in  t6e  S«ar  of  Oehotd  (0]^ 
Saghalien,  the  Eoriles  (K),  AJcntians  and  Sitka  (S). 


Fal9U>  (nr-am). 
AomKa^Sap.    i 


lalChrjsodo' 


P^JSi 


Lltorina.flsp.    0.  K.  S, 
Tnrritella  EschricLdi.    8 
Hargirila  anlsau.    A. 


1  \ai,  SehantaricBiiii 


rBpliinls  Sluibuiii, 


« 
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axidomas  gigftoteas/    8.  Tellina  latea.    A.      ftasnta.    &. 

etrioola  cylindracea.    S.  „      edentala.    A. 

„        gibba.    S.  Latraria  maxima.    8. 

The  influence  of  the  Asiatic  cosst-carrent  k  shewn  in  the  preseneer  of  two' 
pedes  of  Haliotis,  whilst  affinity  with  the  fanna  of  W.  America  is  strongly 
idicated  by  the  occurrence  of  Patella  {tcurra),  three  species  of  Crepiduia, 
NO  of  Fissurella,  and  species  of  BtUlia^  PkufHHomia,  CSurdita,  Saxidomui, 
ad  JPetricolay  which  are  more  abnndant,  and  tange  farther  north  thaa  their 
Llie»  in  the  Atlantic. 

Provinces  on  the  Western  coast  of  Atneriea, 

The  mollusca  of  the  Western  coast  of  America  are  eqitoUy  distinct  firom 
hoee  of  the  Atlantic  and  those  inhabiting  the  central  parts  of  the  Pacific. 

Mr.  Darwin  states  in  his  Journal  (p.  891)  that  "  not  one  singlb  sea-shell 

8  known  to  be  common  to  the  Islands  of  the  Pacific  and  to  the  west  coast  ol 

America/'  and  he  adds  that  "  after  the  comparison  by  Messrs.  Camiug  and 

Binds  of  about  2000  shells  from  the  Eastern  and  Western  coasts  of  AmericSi 

3nly  one  single  shell  was  found  in  common,  namely  the  Purpura  paiuU, 

prhich  inhabits  the  West  Indies,  the  coast  of  Puiama,  and  the  OalU^iagos." 

Even  this  single  identification  has  since  been  doubted.    Mr.  Cuming,  whor 

resided  many  years  at  Valparaiso,  did  not  discover  any  West  India  specdea  off 

fchat  coast,  and  M.  lyOrbigny  makes  the  same  obsemtitHh    On  tin  othor 

hand  M,  Morch  of  Copenhagen  8ay»  ke  has  nsenved  !telliMa  opirtudaW^woA 

Mactra  alata  firom  the  west  coast  and  also*  from  BrasQ  ;  and  M.  JktSba^m 

gives  the  following  extraordinary  ranges  in  his  *' Catalogue  of  Venmdmin. 

the  British  Museum :* 

Artemis  angulosa,  Philippinra— ChUe. 
Cytherea  umbonella,  Bed  Sear— BrasiL 

„     maoulata,  W.  Indies— Philippines,  Bandwieh. 

„     ciroinata,  West  Indies— West  coast  America. 

In  these  instances  there  is*  doubtless  some- .  mistake,  either  about  the 
locality  or  the  shell.  As  regards  the  last,  Mr.  Carrick  Moore  has  shown  ihftt 
the  error  has  arisen  from  confounding  the  Cytherea  aUemata  of  Broderip 
with  C.  circinata  of  Born.  M.  I^Orbigny  coMected  628  species  on  the  coast 
of  S.  America, — 180  from  the  eastern  side,  and  447  from  the  Pacific  coast,- 
besides  the  Siphonaria  LessonU  which  ranges  from  Yalparaito  in  Chile  to- 
Maldonado  on  the  coast  of  Uruguay.*  These  shells  belong  to  110  genera, 
of  which  55  are  common  to  both  coasts,  while  84  are  peculiar  to  the  Pacific, 
and  21  to  the  Atlantic  side  of  S.  America;  an  extraordinary  amount  of 
diversity,  attributable  partly  to  the  difEierent  character  of  the  two  coasts— ^he* 

*  The  dispersion  of  this  coast  shell  may  perhaps  have  taken  plaoe  at  the  time' 
when  the  channel  of  the  river  S.  Cruz  formed  a  strait,  joining  the  Atlaotlo  and 
Pacific  oceans,  like  that  of  Magellan.    (Darwin,  p.  181.)    Mr.  Couthouy  makes  8  sji. 
S.  Leuonii,  nearly  smooth,  Atlantic  coast;  S.  tfntaPcMM,  lib^d.^  V«A\fift  WMft.\«BA. 
S.  lateralU,  thin,  obliqae,  Fuegla^ 
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eailcrn  Ion,  tandj  ur  muddj',   the  vrcatern  roclif,  with  deqi  water  ni 

Tlic  comp&risoQ  of  the  ahnlls  □[  Eastern  and  Westera  America  is  i 
sidenhle  inlcreat  to  grolagiat?;  for  if  is  true  thai  ■□;  Dumber  of  ^Wf 
species  lire  common  to  tho  Pacific  snd  Atlnnlio  shores,  it  becqmea  probilk 
that  eomc  portiuu  of  the  lithmos  of  Dnrieii  has  been  submerged  tines  tk 
EncEoe  Tertiary  period.  Any  opouing  in  tlus  bBrrier  would  allow  theBj* 
toriol  current  to  puss  thmngh  ioto  the  Pacific — there  would  be  no  mc 
Stream — and  the  climste  of  Britain  might  from  this  cause  alone,  becomalb 
that  of  Newfoundland  at  the  prtaent  day, 

XII.  Califoenian  PboVisce.  1 

The  ibclli  of  Oregon  and  California  have  been  collected  and  dMoiW  I 
by  Mr.  IIinds,t  Mr.  Nuttall j:,  and  Mr.  Couthony,  naturalist  of  the  Amdea  f 
Exploring  Expedition,!  I 

Siel/i  earnmon  lo  U.  California  and  Silks.    (Middendorff.) 
Tritonliun  ecibram.  FJHorulli  aapen..  Troohns  guryomplulu 

Utoriua  TDOdesUL  Tmotiua  ater.  Felrlaola  oyliudjBcaL 

Flssarellivialscea.  .,     FaUe«ii. 

Scarcely  any  speciet  are  common  to  this  provioce  (eitending  from  FngA 
Sound  to  the  peninsula)  and  ths  Bay  of  Galifomin,  which  belongs  lo  Ik 
Panamic  province.  The  [allowing  list  probably  contains  some  shells  whid 
ahoiild  be  referred  lo  the  latter. 


FuBus  OrogoDensia, 

Denlalium 

poUtuiD. 

Cardlta  ventrioofn. 

Mutei  NuttiillL 

Palolln,  1.^ 

CBrdinm.4.    I.ncino,a 

Craricardis  CoUfomlei 

„     pint 

ChironiaLapermuii. 

Csneellaria  unjeolUa. 

Trivl.Oalifornioa. 

CleOLioMfi 

„     oidlom. 

Calyptmiftrtigiils. 

WBldhelniL 

anidonma  Petitl. 

CresidalaaioTiata, 

Disoina  Et 

iniil. 

„        Knttalli. 
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liUtraria  Nattalli.  Cyathodonta  undalata.  Machaera  maxima. 

Platyodon  cancellatus.        Sphenia  californioa.  Mva  prseoisa. 

AmphichsnaKindei-manni.  Periploma  argentaria.  Panopeea  generosa. 

Lyonsia,!.    Thracia,  1.       Solecortas  subteres.  Pholas  Californioa. 
Pandora,  1.    Saxicava,  2..    Maohaera  Inoida.  „     conoamevata. 

XIIT.  Panamic  Pbovince. 

*  The  Western  coast  of  America,  from  the  Gulf  of  California  to  Payta  in 
Peru,  forms  one  of  the  largest  and  most  distinct  provinces.    The  shells  o^ 
Mazatlan  and  the  Gulf  have  been  imperfectly  catalogued  by  Menke  and  are 
now  under  examination  by  Mr.  P.  Carpenter,  who  states  that  they  amount  to 
about  500  species,  of  which  perhaps  half  are  common  to  Panama  and  Peru ; 
a  very  few  are  common  to  the  west  coast  of  the  Promontory  and  very  few 
(yicluding  Purpura  patula  and  Mactra  simUis)  to  the  West  Indies ;   still 
fewer  to  the  Pacific  coasts  and  islands,  and  one  or  two  identical  or  closely 
analogous  with  Senegambian  and  British  species,  (e.  g.  Kellia  sudor bicularis.) 
The  late  Prof.  C.  £.  Adams  of  Amherst  published,  in  1852,  a  very  valuable 
vfork  on  the  shells  of  Panama,  in  which  the  total  number  of  species  found  in 
the  province  is  estimated  at  1500,  of  which  "  perhaps  none  exist  beyond — 
all  of  the  few  examples  which  are  supposed  to  have  a  wider  range,  are  more  or 
less  doubtful."    He  remarks  ■  that '^  in  general  there  is  a  great  dissimilarity 
between  the  shells  of  this  and  the  Caribbean  Province"  in  which  he  had  him- 
self collected  extensively ;  the  number  of  large  species  was  much  greater  in 
Panama.* 

The  river-openings  of  this  coast  are  bordered  by  mangroves,  amongst 
which  are  found  Fotamides,  Areas,  Cyrenas,  Potamomyas,  Auriculas  and 
Purpuras,  whilst  Litorina  climb  the  trees  and  are  found  upon  their  leaves. 
The  ordinary  tide  at  Panama  amounts  to  16  or  20  feet,  the  extreme  to  28 
feet,  so  that  once  a  fortnight  a  lower  zone  of  beach  may  be  examined  and 
other  shells  collected ;  the  beach  is  of  fine  sand,  with  reefs  of  rocks  in  the  bay. 
Gallapagos  Islancts. — Out  of  90  sea-shells  collected  here  by  Mr.  Cuming 
47  are  unknown  elsewhere ;  25  inhabit  Western  America,  and  of  these  8  are 
distinguishable  as  varieties ;  the  remaining  18  (including  one  variety)  were 
found  by  Mr.  Cuming  in  the  Low  Archipelago,  and  some  of  them  also  at  the 
Philippines.     {Dartoitij  p.  391.) 

Litoral  shells  common  to  Panama  and  the  Gallapagos  (C.  B.  Adams.) 

Cypraea  rubescens  Columbella  atramentaria.  Ricinula  reeviana. 

Mitra  tristis.  „      bicanalifera.  Cassis  coarotata. 

Planaxis  planioostatos.  „      haemastoma.  Oniscia  tabercalosa. 

Purpura  carolinensis.  Columbella  nigrioans.  Conus  brunnens. 

*  Mr.  Adams  found  bat  one  shell  common  to  the  two  sides  of  the  Isthmus— 
Crepidula  unguiformU^ydch.  is  said  to  be  found  throughout  the  warmer  latitudes, 
but  is  really  an  abnormal  form  of  many  distinct  species  of  Crepidula,  caused  by 
growing  in  the  interior  of  other  shells. 


'  TUB    U0LLU8CA. 


.■BDrallji  aienvpvumi, 


RiciDuJa  aktHiau.               Crspllula  iraunu  In. 

Cythfl™a.i„aoysp. 

Pnrpnm,  many  Bp.               LiWrinn  pnlobji. 

VeuuB  gnidla. 

MonDcHniB.  many  »p.           Turrilella  Cslifoniica. 

Anemia  Dankeri. 

„       clDgulatus.              Cmcvia.iiip. 

ClsTfiUs  r  dlalorts.                 Imperotor  unguis.  Sio. 

OUva  porphyria.                  Trochm  puUia  HerponSs 

TfDerupiB  foliaaH. 

Ngrtiuaprisda.                    NsriU  on.aw. 

Tellio.  BumetL 

Hai^  arenaU.                     P&lclla  matimi. 

MalBS  rioEaDB,                                       

Bemcle.Tap. 

Mitra  Inod.  &o.                    DlMinm  atrigain. 

TerebwlnMooBB,  5io.               „    CoraiiiBil. 

(ia»m.ob»D«. 

SolPt^nrtUB  laoidUB. 

Pandora  r.rcu«ta,&c. 

„       oaesidifonnie. 

Jouannctla  pecUo.i* 

XIV.  Pebutian  Pboyinck.                                        ] 

Tbfl  const  of  Peru  and  ChUe,  fi^>m  Cullao  tu 

ValpBrsiso,  afford.  >  lup 

nuly  s  Bmall  part  have  beu 

roWogned,  allhoiigb  the  district  has  been  well  esplored,  especially  by  D'Or-    1 

bigny,  Cuming  and  Philippi.    M.  D'OTbigoj  collected  160  Bpeciflfi,  one  hall   \ 

of  wbich  are  commuD  to  Peru  and  Chile,  »liila 

only  one  Bpefiiea  found  « 

■■1 
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1!jitorina  Peruviana. 

„    araucana. 
Rissoina  Inca. 
jCancellaria  buocinoides. 
Sigaretns  cymba. 
Fosus  Fontainei. 
Marex  horridas. 
Banella  veutrioosa. 
Triton  scaber. 
Nassa  dentifera. 
Colnmbella  sordida. 
Oliva  Peraviana. 
Banana  labioaa. 
Monoceros  giganteus. 

,,    crassilabris. 


MoQOceros  acuminatos. 
Purpura  choeolata. 
CoQcholepas. 
Mitra  maura. 

Terebratella  Fontainei. 

„    Chilensis. 
Discina  lamellosa. 

„    laevis. 


Pholas  subtrunoata,  &c. 
Lyonsia  cuneata. 
Solen  gladiolus. 
Solecurtua  Dombeyi. 
Mactra  Byronensis. 

XV.  Magellanic  Peovince. 


Mesodesma  Chilensis. 
Cumingia  lamellosa. 
Semele  rosea,  &c. 
Petricola,  many  sp. 
Saxidomus  opaous,  Jcc. 
Cyclina  Kroyeri. 
Venus  thaca. 
Crassatella  fi^ibbosa. 
Nucula,  many  sp. 
Leda,  many  sp. 
Solenella  Norrisii. 
Lithodomus  Peruvianus. 
Sazioava  solida. 


This  region  includes  the  coasts  of  Tierra  del  Fuego,  the  Falkland  Ids. 
(Malvinas)  and  the  Mainland  of  South  America,  from  F.  Melo,  on  the  east 
coast,  to  Concepcion,  on  the  west.  It  is  described  by  M.  D'Orbigny  and 
Mr.  Darwin  (Journal,  p.  177  et  seq.).  The  southern  and  western  coasts  are 
amongst  the  wildest  and  stormiest  in  the  world;  glaciers  in  many  places 
descend  into  the  sea,  and  the  passage  round  Cape  Horn  has  often  to  be  made 
amidst  icebergs  floating  from  the  south  polar  continent.*  The  greatest  tides 
is  the  straits  amoimt  to  50  feet.  ''In  T.  del  Fuego  the  giant  sea- weed  {Macro- 
eystis  pyrifera),  grows  on  every  rock  from  low-water  mark  to  45  fathoms, 
both  on  the  outer  coast  and  within  the  channels ;  it  not  only  reaches  up  to 
the  surface,  but  spreads  over  many  fathoms  and  shelters  multitudes  of  marine 
animals,  including  beautiful  compound  Ascidians,  various  patelliform  shells, 
Trochi,  naked  mollusca,  cuttle-fish  and  attached  bivalves.  The  rocks,  at  low- 
water,  also  abound  with  shell-fish,  which  are  very  different  in  their  character 
from  those  of  corresponding  northern  latitudes,  and  even  when  the  genera 
are  identical  the  species  are  of  much  larger  size  and  more  vigorous  growth."! 

Shells  of  the  Magellanic  province  (*  Falkland  Islands). 


Buocinnm  antarcticum. 

„    Donovani  ? 
Bullia  cochlidium. 
Monoceros  imbricatus. 

„    glabratus. 

„    caloar. 
Trophon  Magellanicus. 
Voluta  Magellanioa. 
ancilla. 


Natioa  limbata. 

Lamellaria  antarctica. 

Litorina  caliginosa. 

Chemnitzia  Americana. 
*Scalaria  brttns. 
*Trochita  purolua. 

Crepidula  Patagonica. 

Trochus  Patagonicus. 
^Margarita  Malvine. 


*Scissurella  conioa* 
*Fissurella  radiosa. 

Puncturella  conica. 

Naoella  cymbularia. 
*Patella  deaurata. 

*  „    barbara. 

*  „    zebrina. 
Siphonaria  lateralis. 
Chiton  setiger. 


*  Familiar  to  tke  admirers  of  Coleridge's  "  Ancient  Mariner,"  and  graphically 
described  in  Dana's  '*  Two  Years  before  the  Mast." 

•f  Shell-fish  are  here  the  chief  support  of  the  natives  as  well  as  of  the  wild 
animals.  At  Low's  harbour  a  sea-otter  was  killed  in  the  act  of  carrying  to  its  h<^\ft 
a  large  Volute,  and,  in  T.  del  Fuego,  one  was  seen  eating  a  cutX\«-tL%\L,   VPojnloVa.^ 


MANUAL   or   THE    HOILUSCA. 


DoriH  InleoU. 

WiddhelmiidlliUU. 

•VenoB  exilbidL 

Peclan  PnUgooioiu. 

Haoln  edollH. 

8pirJiillsIcuciillaU,e«of 

Pu.dor«oi«nU. 

Tewbntella  otennliti. 

Ledi  BoloolUa. 

•Ctrdlu  ThDunii. 

Baltania  ootcM. 

XVI.  PiTAQONIAN  PWIVIIICE. 

From  S.  Cstliatiiui,  aonth  of  t!ie  Tropic,  to  P.  Melo.  This 
shifted  coiiBideralily  since  the  en  of  its  present  fsiiDS.  M.  D'Orhignj  nJ 
Mr.  Damin  observed  banlia  of  recent  sheila,  esped^j  Potamomya  frfjift 
in  the  vsUey  of  the  La  Plata  aud  the  Pampas  around  Baliia  Blonea.  Ml 
Cnmii^  also  met  with  folala  BraiiliiiHii,  and  other  living  ghella,  in  baib 
GO  miles  inland.  OfTB  shells  obtained  bf  M.  D'Orbigay  on  the  comtd 
N.  Patagonia,  51  were  peculiai,  1  common  to  the  FaUland  Ida.  ind  SIH 
Maldonado  aud  Brazil.  At  Maldonado  37  species  were  foood,  S  hdq 
special,  10  common  to  N.  Patagonia,  2  to  Rio,  and  IT  to  BraiiL  Oflli 
latter  S  range  as  bi  as  the  Antilles ;  viz. : 
Crepidnla  sonleata.  Msctn  fragUi*.  Modlola  viator. 

„    protflO.  Venas  fleiuoaa'.  PUoatula  BarbadBmta. 

Pbolas  noaUU.  Liutina  semi-reclcnlaU, 


(d  Bahia  Blanca,  in  Ut.  39°  S 

.,  the  most  abnadant 

aheUaobKmdIf 

Ir.  Darwin  (p,  213)  were 

lelohana.              ToloW 

angalatL 

„   pnelohana,                  VglnUBr 

M.  D'Orl.igny's  list  also  inelndes  the  foUowing  genera  and  species ; 

I^di 

Culamballt  BeKDlariani. 

Cnherea. 

BdIUb  globoloaiu 

Scaluii. 

Petiicola. 

Corbala. 

MsaursUidaa  magairflma. 

Pinna. 

Faoopna  abbrevisu. 

Hytiln.. 

FerliJoms  oompreau. 

Lotiaria. 

Lltbodomiu. 

DoraciUa. 

Peown. 

CA&IBBJUH  YBOYINCI, 
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lie  coasts  of  the  Antilles,  Bemmda,  fod  Bniil,  are  fringed  with  eonl 
,  and  there  are  considerahle  banks  of  gulf-weed  at  some  dii^iuiOB  from 

oast  of  the  Antilles. 


'  Wui  Ltdia  SkeUt. 

aaata. 

Ommaatrephea.        Cleodora. 

Ohaleiropis. 

)a8. 

Sepioteathis.            Oreseia. 

TMtilllTl^ 

nexis. 

Sepia.                      CttTiexia. 

Olancua. 

0. 

Spirala.                    Atlanta. 

Votarohna  flei. 

}hia. 

Hyalea.                     Ozygyrot. 

Aplysia. 

boteuthis 

abusgigas. 

Natiea  oanrena. 

Area  AmeiloaiiB. 

,        pugilis. 

Fynunidalla  dolabrata. 

YokUatellinoidaa, 

X  calcitrapa. 

PlanAnia  nadeaa. 

Chama  arelneUa. 

ia  articalata. 

Litorina  sie-sae. 

„     macrophyUap 

la  tarbinella. 

• 

„      flara. 

a  pilearis. 

„       lineolata. 

Loaiua  tigiina. 

cataoeus. 

Teotaria  mnrioata. 

3  morio. 

„     Jamaieenais. 

olaria  tulipa. 

oaaaroa 

CorUallBitelata, 

la  ocellata. 

Tmnoatella  oaribbaa. 

OonUtophaga. 

3l]aria  reticulata. 

Torinia  oylindraoea. 

Oruaatalla. 

iraraanum. 

Tnrritella  exoleta. 

OooUia'parTa. 

)ra  acicolaris. 

„       imbrieata* 

Yanoa  paphia. 

itioa  melongena. 

Troehna  pioa. 

„     dyaera.  . 

ira  patula. 

Imperator  tuber. 

deltoidea. 

„       oaloar. 

„     eaaoallata. 

;ia  oniscas. 

fiaanraUa  LiateiL 

„     iriolaflea. 

B  tuberosa. 

n       nodosa. 

Cythareadlone^ 

flammea. 

„        Barbadentis, 

„      oiniiiata. 

Madagaaoaxiensi  a. 

Nerita. 

^      awaewlafa. 

Qbella  mereatoria. 

Neritina. 

„      {.igantea. 

„         nitida,  &o. 

Hemitoma  8  radiata. 

„      flespuoaa. 

a  vespertilio. 

Hipponyx  mitrnla. 

Artamia  eoncentiioa* 

musioa. 

Pileopais  miUtaria. 

M      looizialia. 

brasilienBis. 

Calyptrasa  equeatria. 

Cyolina  aaoeatai 

angolata. 

Crepidnla  aculeata. 

Txigona  maotsoidaa. 

jaspidea. 

Patella  leucopleura. 

Petirioolalai^elda. 

oryza,  Sec. 

Chiton  squamosna. 

CapaQlaoooeinea. 

laria  glabrata. 

Hydatina  phyaia. 

TtilinaBraidUaiia. 

)  varlos.  &o. 

„     bimaeolata. 

tula  zebra. 

Pouohardia  tulipa. 

Stzlgillaoamaiia, 

Luella. 

Diaoiua  antillarum. 

Bamela  reOeiilata. 

Maugeris. 

y     . 

„     Taxla^aa. 

3a  mu8. 

Plaounomia  foliata. 

Comfagia. 

exanthema. 

Flioatula  oiiatata. 

IphigonSa  BrasSlienaia. 

spnrca,  &c. 

Lima  soabra. 

Lntrarialinaata. 

I  pediculas. 

M  ytilna  exuatua. 

Periploma  inaqnlTalTia. 

ju  gibbosum. 

Lithodomua  daotylua. 

Fholadomya  Candida. 

XVIII.    Taans-Atijintic  Pbotince. 
he  Atlantic  coast  of  the  United  States  was  supposed  by  Prof.  E.  Forbes 
dsist  of  two  provinces^  1.  the  FirpMum,  from  C.  Cod  to  C.  Hatteni^ 
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BDd  i.  the  Caroli»ieti,  eitcnding  to  Florida ;  bat  no  data  wen  sapplicd  I 
aucb  a  dirision.  The  (otol  number  of  moUnKa  ii  onlj  230,  ind  60  of  tb 
range  further  north,  15  being  moreover  eommon  to  Enrope. 

Dr.  (lould  deseribes  1 10  ehelN  (ram  the  coaet  of  MaBsBchasetts  aoolli 
Cspe  Cod,  of  which  50  ate  not  found  to  the  northward,  but  form  theca 
mencement  of  the  projier  American  (jpe.  The  «hell>  of  New  York  andtl 
Bonthem  Atlantic  States  are  dcacribed  bj  De  Kay,  in  the  State  NatnnlHi 
tor}' of  New  York ;  thia  list  supplies  120  additional  speciea,  of  which  at  la 
■  few  are  str^iglera  from  the  Caribbean  proviace;  e.g.  Chama  ardull 
Iphigenia  lavu/ata,  Captata  deJUirala.* 

M.  Maaaachosctts.    Y.  New  York.     SC.  South  Carolina.      F.  Bartk 


la  Isueorhsntus.    aC 
plicatula.     M.  Y. 


.ovara.    M,  Y. 
ilicata.    Y.  9C. 


irMisyeraa.    M.y. 

mya  velum.    M.Y. 

borealia.     M. 


.    SC.M. 
ia.    M.y. 


TRANS-ATLANTIC    PROVINCE. 


3S1 


Dona&  variabilis.    G.  T^. 
Soleciirtus  fragilis.    M.  SO. 
„        caribbseas.    M.  F. 
Corbula  contracta.    M.  F. 
Periploma  Leana.    M.  Y. 


Periploma  papyraoea.    M.  Y. 
Lyonsia  hyalina.    Y. 
Pandora  trilineata.    M.  F. 
Pholas  coetata     8C.    F. 
,.     semicostata.    SC. 


LAND  REGIONS. 
Distribution  of  Land  and  Fresh-water  Shells. 

The  boundaries  of  the  Natural-history  land-regions  are  more  distinctly 
marked,  and  have  been  more  fully  investigated,  than  their  counterparts  in  the 
sea.  Almost  every  large  island  has  its  own  fauna  and  flora  ;  almost  every  river- 
system  its  peculiar  fresh-water  fish  and  shells ;  and  mountain- chains  like  the 
Andes  appear  to  present  impassable  barriers  to  the  "  nations"  of  animals  and 
plants  of  either  side.  Exceptions,  however,  occur  which  shew  that  beyond 
this  first  generalisation  there  exists  a  higher  law.  The  British  Channel  is 
not  a  barrier  between  two  provinces,  nor  is  the  Mediterranean ;  and  the  desert 
of  Sahara  separates  only  two  portions  of  the  same  zoological  region.  In 
these  and  other  similar  instances  the  ''  barrier  "  is  of  later  date  than  the  sur- 
rounding fauna  and  flora. 

It  has  been  often  remarked  that  the  northern  part  of  the  map  of  the 
world  presents  the  appearance  of  vastly-extended,  continental  plains,  much  of 
which  is,  geologically  speaking,  new  land.  In  the  southern  hemisphere  the 
continents  taper  off  into  promontories  and  peninsulas,  or  have  long  since 
broken  up  into  islands.  Connected  with  this  is  the  remarkable  fact  that  only 
nround  the  shores  of  the  Arctic  Sea  are  the  same  animals  and  plants  found 
through  every  meridian ;  and  that  in  passing  southward,  along  the  three 
principal  lines  of  land,  specific  identities  give  way  to  mere  identity  of  genera, 
these  are  iej)laced  by  family  resemblances,  and  at  last  even  the  families  of 
animals  and  plants  become  in  great  measure  distinct-— not  only  on  the  great 
continents,  but  on  the  islands — till  everv  little  rock  in  the  ocean  has  its 
j)eculiar  inhabitants — the  survivors,  seemingly,  of  tribes  which  the  sea  has 
swallowed  ii]). {JJ^afer/iOftse.) 

The  two  largest  penera,  or  principal  types  of  the  land  and  fresh-water 
shells, //.?//>  and  Unto,  have  an  almost  universal  range,  but  admit  of  many 
geographical  subdivisions.*  Amongst  the  land-suails  are  several  species  to 
which  a  nearly  world-wide  range  has  been  assigned,  sometimes  erroneously 
ns  when  Ileliu:  cicatricosa  is  attributed  to  Senegal  and  China,  or  Helix  sii/ii- 
/^m  Fer.  to  Brazil  and  India;  and  often  correctly,  but  only  because  they 
have  been  carried  to  distiint  localities  by  human  agency.     Laud-snails  are  in 

*  In  cataloguing  Unionida  the  river  and  country  of  each  species  should  be  stated. 
American  authors  are  too  often  contented  with  recording  such  localities  as  "Nash- 
ville "  and  "  .Smithville,''  which  are  quite  unintelligible.    Almost  as  uncertain  in  their 
meaning  are  S.  Vincent,  S.  Cruz,  S.  Thomas,  Prince's  Id. ;  whilst  the  latinized  names 
f  f  places  often  defy  all  attempts  at  re- translation, 
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favour  vilh  PortugueH  nilon,  u  "li?e  Ka-stock;"  and  tbcy  hHis  mlt' 
ralitcd  the  cammuu  garden-ioail  of  Eurupe  (Hetii  tuperta)  tii  Algeria,  ttit 
Aiores.  nud  liruil ;  lad  Belie  ianiea  at  Teuerife  aai  Mle.  Video.  Aclalsia 
/uHca  bus  been  taliiiD  from  Africs  to  the  Maiirilias,  gtid  tbeuce  to  CalculU, 
ithcfE  it  bag  been  established  bj  a  liviug  uaturaliat ;  aud  ffcUx  Aorteiuit  1b 
been  carried  from  the  old  couulrj  to  America,  aud  nBluralized  on  th«  c«a 
of  Kew  Eugknd  anil  tbe  bauke  of  the  St,  Lawrence.  £%iimiit  CooAili, 
iniligeDoos  to  tbe  Wist  lodJeB  and  S.  Anierien,  boa  beeu  iutrodnced  ialo 
English  piaeries  and  to  Mauritius.  Meliz  pnlcheHa,  uue  of  tbc  small  speds 
fatind  in  mou  and  decsfcd  leaves,  inbebils  £uro[>e,  the  CauiHuua,  Aladein, 
Iho  Cape  {iutrodnced),  and  N.  America  aa  far  as  Ibe  Missouri.  Me!Lc  eil/arii 
inbabits  Europe  aud  the  Northern  Stales  uf  Atnerici,  and  has  been  earriml 
abroad  with  tbe  rootii  of  plauts,  or  attached  lo  vater-casks,  and  natnialiicd 
at  the  Cb(ic  and  Now  Zealand. 

Tho  fresb-«ater  Palmonifera—Umiiaa,  Fhi/ta,   FU«arbii.  Jiuy/iu- 
aud  the  amphibious  Succiiea,  havv  a  uearlj  world-wide  range;  aai  lib 
aqnalic  plants  and    iusects  often    re-appcar,  even  at  the  autipodea,  under    j 
(kmibar  forma.     The  rau^e  of  tbe  giU-hreathing  fresb-watcc  shells  is  mtn 
restricted. 

The  0]A  World  and  Ameries  niaj  be  regarded  as  praviiL 
iinportanee,  having   no  apei^ies  in  common   (eiuept  a 
north),  and  each  puaeesEing  many  cliuracten^tic  gene 


■  paiaroouul 
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tthtl  Cychsfomida),  which  have  heen  80  elaborately  catalogued  by  Dr.  L. 
Pfeiffer.* 

The  first  Botanical  region— that  of  Saxifrages  and  Mosses — has  not  been 
numbered  on  the  map,  althongh  its  boundary  is  given  by  the  line  of  northern 
limit  of  trees«  This  line  nearly  coincides  with  the  Isotherm  of  32°,  or  per- 
manent ground- frost ;  but  in  Siberia  the  pine-forests  extend  15°  further, 
owing  to  the  absence  of  winter  rains  and  the  bright  clear  air. 

In  this  region  shells  are  very  rare ;  Dr.  MiddendoriF  fonnd  Physa  hifpnO' 

rum  in  Arctic  Siberia,  and  Limneea  geisericola  (Beck)  inhabits  the  warm 

springs  of  Iceland.     The  few  species  discovered  by  MoUer  in  Gteenland  are 

supposed  to  be  peculiar  c — 

Helix  Fabricii.  Saccinea  Grcenlandica.       Limneea  Holbollii. 

Papa  Hoppii.  Limnsea  Vahlii.  Planorbis  arcticus. 

Vitrina  an(?elic».  „       PingellL  Cyclas  Steenbuchii. 

I.    Germanic  Reoion. 

The  whole  of  North^n  K«rope  and  Asia,  bounded  by  the  Pyrenees,  Alps^ 
Carpathians,  Caucasus,  and  Altai,  constitutes  but  one  province,  with  a  fauna 
by  no  means  proportioned  in  richness  to  its  extent.t 

The  land-snails  amount  to  more  than  200,  but  nearly  all  (or  at  least  five- 
sixths)  are  common  to  the  Lusitanian  region.f 

Helix 90  Pupa « 44  Cyclostoma 1 

Bulimalas   10  Clausilia   d2  Acicizla 1 

Zaa    >  Vitrina  5  Limax  9 

Azeca I    5  Succinea  5  Arion 4 

Gionella    J  Balea 1  Garychiam 1 

The  fresh-water  shells  belong  to  these  genera  and  sub-genera : — 

Limnaea 20     Velletia 1  Unio,  sp.  and  vars . .  20 

Amphipeplea 2      N0ritina,yars 3      Anodon,  vara 20 

Physa 5  PalndinaandBithynia  23       Alasmodon 3 

Aplexa 1     Valvata 5       Cyclas   6 

Planorbis 16  Conovulus  <Alexia)  . .    3      Piaidium 11 

Ancylas    7      Dreissena 1 

The  British  land-shells  amount  to  74,  fres^-yftAxit  ptUmonifera  24,  fresh- 
water pectinibranchiata  7,  marine  pulmonifera  4 ;  fresh-water  bivalves  16, 
Of  the  species  formerly  thought  peculiar.  Pupa  angliea  and  Helix  fusca  have 
been  found  in  France.,  and  Helix  lamellata  in  Holsace.  Helix  excavata 
(Bean)  is  still  unknown  upon  the  Continent ;  and  Oeomalacus  maculosus  and 

"^  The  distribution  of  tke  Cyeladida  is  taken  flrom  the  British  Museum  Catalogue, 
by  M.  Deshayes. 

+  The  mean  temperature  of  the  winter  and  summer  months  averages  36° — 57®;  in 
Western  Europe  autumn  rains  prevail,  and  summer  rains  in  Eastern  Europe  and 
Siberia. 

X  It  was  the  opinion  of  Prof.  £.  Forbes  that  all  the  species  of  the  Post -pliocene 
land  of  Northern  Europe  and  Asia  had  originated  beyond  the  bounds  of  that  region* 
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Limnaa  imofu/a  have  odI;  been  met  wilh  in  tbe  lontli-ireat  of  In^ndibnt 
ire  pouiblf  LiuiUnian  species.  Drniiena  polymorpha  bu  been  permaaentlr 
Mtaralited  to  canala  (p.  £67),  and  TeaUcella  Maugfi  and  haliotiiUtt  in 
gardena ;  Bulimut  deeollatiu  and  Goadalli  bart  been  often  estsbtbbed  in 
^[reenliODses.  Some  species  are  ddw  very  scarce  in  EDgland  tbst  nere  ftmnerij 
abtrodonl,  as;  — 

CUnsilla  plloatnla.  Vertiso  Vanetiil.  Sacotnoi  oWonga. 

Othen  which  occur  in  the  newer  tertiai7  depasita  h^ve  become  qnjle 
Gitinct  in  England,  sDch  as ; — 

HbHi  rmticam,     lliiag  in  France  aorl  ewedeli. 

.,     mdJnili Gerraanj. 

„     labTrinthioatEooenf )  Now  Englmd. 
Filndlnamarginsla........  France. 

Corbienia  noneolnina Kgypt  and  India. 

On  the  other  hand,  some  of  the  commonest  living  apcciea  have  not  been 
fonnd  fossil ;  e.g.  Belix  luperia,  pomatia,  and  canCiana.  Several  genera  out; 
ocear  foasil  in  the  older  tertiaries,  viz. ;  — 

Qlindiaa.  CrolDIaa.  Nematnn. 

ProBflrpina.  MegalomuloDU.  Melaiiia 

CTlindrella  7  Cr>«p»dDp<inia.  Melonopsia. 

The  Und  and  freih-water  sheila  of  Scandinavia  are  GO,  all  conmoo 
European  9[>ecie9  -,  H.  pomatia  baa  been  natursliKil  at  Stochbolm.*' 

Dr.  Middendorfi  gives  the  following  list  of  Siberian  sheila  in  bia  SHrUdu 
nrii<(BandI[.  th.l.  Petersb.  1831);— 

HalimudiDiiiDa.  Irkat4  PUnorbis  oomplsnatuB,  Alul. 

.,     3abreakil,M.TnngiiBkB,A8".  „         albDa.BBrDsiil,  „ 

„     blaplda,  BanioT.  Benuul.  „         coulonaa,      „ 

„     rndsrau,  Stmovo]  Min.  „        vorUi,  „ 


Pupa  mnwianini,  B 


EH  Oeblari,  M.  Bernaul 
aarlodlaria.  Neruchl 
ovda.  B<rnioL 
KamUohstiiH,  Mid. 


ot;  KamtKbUks. 
<,  K.  Ami. 
9,  KamtsfibaUta. 
Mid.  SchilkL 


LUSITANIAN   REGION.  985 

2.    LusiTANiAN  Region. 

The  countries  bordering  the  Mediterranean,  with  Switzerland,  AustriA 
and  Hungary,  the  Crimea  ( Taurida)i  and  Caucasas,  form  a  great  province  (or 
rather  cluster  of  provinces)  to  which  Prof.  £.  Forbes  applied  ike  term 
Lusitanian.  The  Canaries,  Azores,  and  Madeira  are  outlying  firi^ments  of 
the  same  region.* 

In  Southern  Europe  about  600  land-snails  are  found,  of  which  above  100 
are  also  spread  over  the  Grermanic  region  and  Siberia ;  and  20  or  80  are 
common  to  Northern  Africa.  Besides  these  60  others  are  found  in  Algeria 
and  Sgypt,  100  in  Asia  Mi^or  and  Syria,  and  135  in  the  Atlantic  Islands* 
making  a  total  of  nearly  900  species  of  Helicida.\ 

Of  the  12  species  of  ZonUes  (proper)  10  are  peculiar  to  Lusitania. 

The  species  of  Bulimus,  Achatina,  and  Fupa  are  small  and  minute, 
belonging  to  the  sub-genera  BulimuluSy  Cionella,  Zua,  Jzeca,  Vertigo,  &c. ; 
4  (of  which  two  are  Algerian)  have  been  referred  to  Olandina. 

In  this  region  are  also  found  22  species  of  Cgclostomida  and  4A  Lima* 
aid  a : — 

Helix 392  Vitrina 11  Cryptella 1 

Bulimus   80  Daudebardia  3  Cyclostoma 6 

Saccinea 8  Helicolimax    3  Craspedopoma    ....  3 

Achatina 25  Limax   28  Pomatias  .;.« 19 

Tornatellina    3  Arion 7  Aoicola 4 

Balea 4  Phosphorax    1  

Pupa 120  Testaoella 2  Carychiam  3 

Clausiliat    247  Parmacella 6 

The  fresh-water  shells  are  of  the  same  genera  as  in  the  Germanic  pro- 
vince,  and  their  numbers  about  the  same;  with  the  addition  of  several  species 
of  Melanis,  Melanopsis,  LUhogiypktu,  and  Qyrena,  Kela/Mpm  buecinaides 
is  found  in  Spain,  Algeria,  and  Syria,  having  become  extinct  in  the  inter- 
vening countries.  Two  species  of  Lithoglypkus  inhabit  the  Danube ;  Cgrena 
[Cordicuia)  Panormitana  is  found  in  Sicily,  two  others  in  the  £ttpliratet, 
and  C,  consobrina  in  the  Alexandrian  Canal. 

The  Lusitanian  province  includes  numerous  minor  regions,  the  iahmda 
and  mountain  tracts  especially  being  centres  or  foci  where  a  number  of  peon* 
liar  species  are  associated  with  those  living  around.  Thus,  of  species  not  a^ 
yet  recorded  from  other  localities,  Switzerland  has  28,  the  Austrian  Alps  46> 
Carpathians  28,  N.  Italy   and  Dalmatia  100,  Roumelia  20,  Greece  and  its 

*  In  the  South  of  Europe  rain  seldom  falls  in  summer,  but  is  Arequent  at  other 
seasons,  especially  in  winter.    The  mean  temp,  is  54^-72^. 

+  The  writer  is  greatly  indebted  to  W.  H.  Benson,  Esq.  for  information  retpeeting 
the  land-shells  of  the  Lusitanian  province,  Africa,  and  the  remote  islands. 

t  Many  of  these  cannot  be  considered  species^  in  the  senae  here  anderstoodt  but 
only  a«  racei,  or  geographical  varieties. 
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Arebipdigo  00,  Aii*toli*  BO,  CaocaiU  211,  Syria  30,  Lower  Egypt  and  Algnil 
60,  SpwnSS,  and  Portugal  16  Htlieida  and  9  Umaeidtr. 
UedileTTOBtan  hUndt. 
Coifu,   Cypnu,  Rhodet,   Syra,   Candia,    and  Crcle,  have  eack  ■  few 
pecnlitr  bod  inailt,  unonntiDg  to  40  ipeciu  ■llogether. 

Baiiarie  blei.    Uelii  Graelltiana,  hiapaniea  (var.   baleariea,)   nyellii, 
miaoriMmrii ;  and  Cydoitonia  ferrugiDenm,  conimoii  to  Spain  and  Algeria. 
Xlorika.     Helix  Raipaili,  tiiBtiB,  Claueilis  4  ep. 
Sardiiua.    Halii  Sardieniia,  meda,  tenui'Costata,  Popa  2,  Clauailiii  1. 
Malta  lu«  two  peooliar  ipeciu  of  Udii,  and  a  Claiuilia  [icalarii). 
SicUi/  has  40  peculiar  HeliccB  and  3  Linacea.    Thii  island  ia  comeeted 
with  N.  Africa  by  a  winding  ahoil  with  daqi  water  on  each  aide. 
Madeira  Group. 
Tlese  ancieat  Tolcanic  iriandt,  flSO  Ailea  S.  W.  of  Portugal,   conajrt  of 
Madeira,  with  Fora  sad  3  other  islets  called  [Tezertaa,  and  Porto  Santo,  26  milea 
to  the  N.  E.,  with  the  roricy  islets  Ferro,  Baio  and  Cima.*    The  land-snlik 
hare  been  described  by  the  Her.  R.  T.  Lowe,t  and  form  the  subject  of  ■ 
mlmagr^h  by  Dr.  Albers ;  \  the  iaiestigatiana  of  Mr.  Vernon  WolliutoD  bairt 
neariy  doabled  the  number  of  known  apecies.  which  now  amount  to  ISS. 
The  rurina  belong  to  the  tectioo  Helico-iimax ;  the  CycloBtomas  to  ttie 
sab-genni  Civipedopoma,  and  half  (be  Pupu  to  Veiiigo. 

Arton 1    BitUmDa a    CloosUi  3    Limnsa 1 

Urau *    OtaodlM 4    Pop. S3    Anojlaa 1 

Taaucalta S    Azsoa  3    Balea 1    CaQOVDlas    ....3 

Titifna i  3   TormUellina  ..    I    Claasilii 3    Paiipea  (af™.),.  1 

Halli   70   Zn  3    C^claaUHna * 

Of  the  Va  foDDd  in  M»drar«  or  the  Deiertaa,  70  are  peculiar ;  B4,  of 
which  89  are  peenliar,  inhabit  Porto  Santo  and  its  UleCa ;  1 1  others,  of  nhich 
4  are  widely  diffose^  are  common  to  Madeira  and  Porto  Santo.  One  species 
it  pacidiM'  to  the  Deierta  Grande;  1  species  and  1  nriety  to  the  S. 
Dezerta  (Bugio)  j  1  to  the  Northern  (Cho) ;  one  TWiety  to  Ferro.  Sere* 
sperae*  are  eomoiao  to  the  Deiertaa;  1  to  the  great  and  northern 
Dnartaai  S  to  Madeira  and  Dejerta  Grande;  and  3  to  Madeira,  P. 
Santo,  and  the  Denrtaa.    Of  those  species,  which  inhabit  more  <ihaa  ope 


LUSlTANlAN   REGION*  38? 

or  geographical  varieties.    Helix  aubplicata  and  pcmiiio  are  found  on  the 

Ilheo  Baxo;  H.  turricula  on  Cima.      Of   the   total   number   (132)  111 

species  are  peculiar  to  the  Madeira  group ;  5  are  common  to  the  Canaries ; 

4  to  the  Azores,  and  1  to  the  Guinea  coast ;  11  are  common  to  S.  Europe, 

liesides  2  LimnaidSy  and  7  slugs,  which  may  have  been  recently  introduced 

viz. : — 

Arion  empirioomra  Helix  cellaria.  Zua  lubrica,  var. 
Limax  variegatust                    „    crystallina.  „    follioolas. 

„    autiquorutn.  „    pisana.  Bolinius  decollatUSk 

,,    agrestis.  „    pulchella.  „    yentrosus,  Fer. 

„    gagates.  „    lenticula.  Balasa  perversa  (p.  166). 

Testacella  Maugei..  (  „    lapicida,/o««{t).  Limnasa  troncatola. 

„    haliotidea.  Cionella  aoioula.  Ancylus  fluviatilis. 

Great  quantities  of  dead  shelU  of  the  land-snails  are  found  in  ancient 

sand-dunes  near  Cani9al,  at  the  eastern  extremity  of  Madeira,  and  in  Porto 

Santo,  including  64  of  the  living  species  and  13  which  have  not  been  found 

alive.    As  the  fossil  examples  of  several  species  are  larger  than  their  living 

descendants,  it  is  possible  that  some  of  those  reputed  to  be  extinct  have  only 

degenerated.     It  is  a  remarkable  fact  that  some  of  the  commonest  living 

species  are  not  found  fossil,  whilst  others,  now  extremely  scarce,  occur  abun* 

dantly  as  fossils.* 

Extinct  land'SnaiU  cf  Madeira* 

Helix  delphinula,  Lowe.    M. 
„     arcinella,  Lowe,  P. 
„      coronula,  Lowe,    S.  Deserta. 

„     vermetiformis,  LoWe,  P. 

„     Lowei,  Fer.  (porto^anotana,  var.f).    P. 

„      fluotuosa,  Lowe  (=chry8omela,  Lowe).    P. 

„     psammophora.  Lowe  (phlebophora  var.  ?).    P. 

„     Bowdichiani,  Fer.  (punotulata,miuor?).    M.  P 
Olandina  cylidma^  Lowe.    P.  Santo. 
Cionella  eoliina,  Lowe,  P. 
Pupa  linearis,  Lowe.    M.    ( =  minutissima,  Hartm  1) 

„    abbreviata,  Lowe.    M. 

The  problem  of  the  colonization  of  these  islands  tftdcives  additional  light 
fVom  the  circumstances  noticed  at  other  oceanid  islands,  especially  the 
Canaries  and  St.  Helena.  There  is  evidence  that  this  mountain  group  has 
not  arisen  newly  from  the  sea,  and  great  probability  that  it  has  become 
insulated  by  the  subsidence  of  the  surrounding  land.f  The  character  and 
arrangenlent  of  its  fauna  is  probably  nearly  the  same  now  as  when  it  formed 
part  of  a  continent,  and  the  diminution  of  its  land-shells  in  variety  and  *8ize 

*  Kelix  tiarella,  W.  and  B.  was  supposed  to  be  extinct,  but  in  the  last  summer, 
(1855)  Mr.  WoUaston  detected  it  alive  in  two  almost  inaccessible  spots  on  the  north 
coast  of  Madeira :  it  is  not  a  native  of  the  Canaries. 

t  See  the  Observations  of  Mri  James  Smith,  and  of  Sir  C.  Lyell  and  Mr.  Harturf 
(Geol.  Journ.  1854). 

s  a 
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may  b«  the  resnit  of  a  modern  change  of  phjsieal  cosditiaiu  bronght  about 
b;  human  agenc;,  aa  at  St,  Helena.  The  annoal  bll  of  rain  ia  : 
39.82  incfies,  whereas  it  »»  remarked  hy  Colnmhra,  850  jeari  ago,  "  Out, 
formerly,  the  quantity  of  rain  was  at  great  in  Madeira,  the  Cnnories  and  the 
Aiioia,  a)  JN  Jamaii^a,  bnt  since  the  trees,  which  abaded  the  ground,  had 
been  cnt  down,  rain  had  become  mach  more  Tare."* 

The  Azorei  are  a  group  of  "i  volcanic  ialacds,  SOU  miles  W.  of  Lisbon, 
the  loftiest  being  Fico,  7,613  ft.  Only  13  1  anil- shells  have  been  ronnd,  of 
which  3  are  commcn  to  Ibe  Hanaries,  1  to  the  Canaries  and  Uaddn,  3  to 
Madeira,  1  to  the  Canaries  and  C.  de  Verdes,  and  2  are  pecnliar,  vii, : 
Helii  Aiorica  and  Salimm  c^anem.  Htliz  barbata  is  aUo  found  in  Por- 
tugal, H.  piiana  and  cellaria  arc  conMnon  to  Madeira  and  Earope,  and 
//.  mperia  hea  been  introduced  recently. 

The  CSmu'j'  iilands  are  60  miles  W.  of  Africa,  with  a  temperatnre  of  1 
80°— 66°  ia  the  coolest  half.ycar,  and  78°— 87°  in  the  hottest.  The  laodsnaiU  ' 
are  aboat  80  ia  nnmber,  including  Stlir  50,  JVanina  1,  Filriaa  3,  Sulimu  | 
16,  Aehatina  3,  Fupa  G,  L'mai  1,  Phoiphorax  1,  Tkaiacella  2,  Ciypltt/a  I 
1,  and  4  CgeloilomidiB.  Of  these,  80  are  peculiar,  12  are  common  to  S.  j 
Borops,  and  4  to  the  West  Indies?  1  to  Morocco,  1  to  Algeria  (also  Enro'  I 
pean),  and  I  to  Egypt.     Tlie  fresh.waler  shells  are  Fkgaa  2,  Jucylui  1.  ' 

Helix  vetutala  and  MeAtdrei  are  peculiar  to  the  rocky  islets  known  aa  the  I 
"Salrages"  north  of  the  Canaries.  I 

The  absence  of  W.  African  land-shells  and  the  presence  of  W.  Indian  i 
■pedea  may  be  eipleined  by  the  enrreots,  which  come  from  the  Antilles,  as  I 
shown  on  the  map.  f  Some  of  the  European  sppcies  may  haie  been  intra-  | 
duced  («.  g.  Helix  laefea,  pinna,  cellaria) ;  but  the  prcieace  of  20  Lusita'  | 
nian  species,  in  a  total  of  80,  is  too  remarkable  to  be  accidental.  [ 

The  Cape  de  Verde  h/aidi.  althon^h  much  further  to  the  south,  are  also  I 
much  farther  from  the  continent,  being  320  miles  West  of  C.  de  Verde ;  the  I 
meaa  temperalura  is  65°— 70°,  and  the  vcgetalion,  as  Br.  Christian  Smith  I 
remarked,  is  more  like  that  of  the  Mediterranean  coast  than  W.  Africs.  Of  i 
tbu  13  land-shella,  two  are  common  to  the  Canaries  and  Azores.  I 

Ltuitaniax  epeciei  of«idi  dUtribtitian.  | 
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tielix  simolata,  Syria  —  Egypt  *^  Lanoerotte. 

„     Micbaudi,  summit  of  Porto  Santo  —  Teneriffe  ? 

„      cyclodon,  Azores  —  Canaries  —  C.  de  Verdes. 

,,     atlvena,  ( =  erubescens  Lowe,)  Madeira — Azores  —  St.  Vincent. 

„      plicaria  and  planorbella,  Canaries — Porto  Bico  ? 
Bulimus  sabdiaphanus,  Canaries  —  Azores  —  C.  de  Verdes. 

,,      boBticatus  and  badiosus,  Canaries — St.  Thomas? 

Ascension.  This  barren  yolcanic  island,  in  the  midst  of  the  Atlantic 
Ocean,  is  not  known  to  possess  any  terrestrial  Fulmonifera  beside  a  slug, 
the  Limax  Jscensionis»  Mr.  Benson  thinks  that  some  Selicida  might  pos- 
sibly be  found  on  the  Green  Mountain,  2840  feet  high,  where  the  garrison 
have  their  garcens.  Mr.  Darwin  remarks  "  we  may  feel  sure  that  at  some 
former  eppch,  the  climate  and  productions  of  Ascension  were  very  different 
from  what  they  now  are." 

St.  Helena.    (No.  28  of  Map). 

The  Island  of  St.  Helena  is  800  miles  S.  E.  of  Ascension,  and  1200  from 
the  nearest  African  coast  of  Benguela.  It  is  entirely  volcanic.  The  indigenous 
plants  are  all  peculiar,  and  not  more  related  to  those  of  Western  Africa  than 
to  Brazil.*  The  land  shells  are  also  peculiar ;  18  dpecies  have  been  described ; 
viz : — Helix^  3  sp.  Bulimus  5,  Jchatina  2,  Pupa  1,  Succinea  {HeKtiga),  2. 
As  many  more  have  been  met  with  only  in  the  condition  of  dead  shells,  rarely 
retaining  their  colour  and  translucency.  They  are  found  beneath  the  sorface- 
soil  in  the  sides  of  ravines  worn  by  the  heavy  rains,  at  a  height  of  1200  to 
1700  feet ;  *'  their  extinction  has  probably  been  caused  by  the  entire  destine- 
tion  of  the  woods,  and  the  consequent  loss  of  food  and  shelter,  which  occurred 
during  the  early  part  of  last  century." — (Darwin's  Journal,  p.  488).  A  living 
Bulimus,  related  to  the  «extinct  B.  Blqfieldiy  is  found  feeding  on  the  cabbage- 
trees,  only  on  the  highest  points  of  the  Island. 

Extinct  land-shells  of  St.  Helena.^ 

Bulimus  auris  vulpiuus.  Bulimas  relegataff. 

„    Darwini.  Helix  bilamellata. 
„    Blofieldi.  „    polyodon.  x 

„    Sealei.  „    sparoa. 

,,    sabplicatus.  „    biplicata. 

,,    terebellum.  „    Alexandri. 

,,    fossilis.  Succinea  Bensoni. 

The  large  Bulimus,  (fig.  91,  p.  1^4)  hds  no  living  analogue  in  Africa, 

*  "  It  might  perhaps  have  been  expected  that  the  examiriaiion  of  the  vicinity  of 
the  Congo  would  have  thrown  some  light  on  the  origin,  if  I  may  so  express  myself,  of 
the  Flora  of  S<.  Helena.  This,  however,  has  not  proved  to  be  the  case;  for  neither 
lias  a  single  indigenous  species,  nor  have  any  of  the  principal  genera  characterising 
the  vegetation  of  that  Island,  been  found  either  on  the  banks  of  the  Congo,  or  on  any 
other  part  of  this  coast  of  Africa." — R.  Brown,  Appendix  to  Captain  Tuckey's  Narra- 
tive of  the  Congo  Expedition,  (p,  476.)  1818. 

t  G.  Sowerby  in  Darwin's"  Volcanic  Islands,"  p.  73.  Forbes,  Journ.  Geol.  Soc« 
1852,  p.  197.— Benton,  An.  Nat.  Hist.  18.51,  VII.  263. 
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bat  iaamembcroF  of  >  group  chsl'Bckiriatic  of  tropical  America  ftoirUdUc 

nimea  Pleceekiltu,  Paclti/oiit  ini]  Caprelia  Iibte  bi 

tignatiu,  B.  H/aiiatiu,  3,  gimieilowHit,  ind  eapeciaUj  S.  tuieattu  (Ctdf- 

nopaiB,  Fiuher)  of  SI,  Isgo.*    The  four  next  specie!  belong  tc 

but  are  imaller  and  slenilerer.     "Tbe  marine  molliulci  ot  the  coait  al  SL 

HelaDB  woold  lead  ni  to  infer  the  verj  ancient  iBoUtian  of  that  ii 

at  the  aame  time  a  pre-eliitiag  doier  gea^phic&l  relationship  bttweoi  Ht 

African  and  the  American  eontinenla  than  now  maintajns  ia  diinlj  iodialti 

The  infomiitioa  we  have  obtained  reipecting  the  extinct  and  distiag  Ion*- 

trial  niollDaks  would  kcid  to  point  in  the  same  direction,  and  amuCdlf  tt 

indicate  a  closer  geographical  BJliance  betveen  St.  Helena  and  the  eait  coot 

of  S.  Americathan  now  holds."— (Forbes). 

IHslan  ifJeunha.     (No.  20  of  Map). 
Two  peculiar  ipeciei  of  Balea  (Triaten 
remote  and  lofty  island,  which  attains  sn 

8.  Afkican  Region. 
Tropical  Western  Afiica,  with  its  hot  and  swampj  eossta  and  rirer.vi 
ia  the  r^on  of  Ihe  great  Achatina  and  Aehitina-like  Bulimi,  ihe  lajgert  •( 
all  living  land-anaiU.     Dr.  PfeiBbr  enumerates— TtMna  3  gp.  Slreptaiit  1, 
Helix  8,  Pupa  B,  Buliaoj  86,  Jciuiina  39,  Sapciaea,  S.     Streptarit  Rtd- 
tiana  inhabits  the  Guinea  Tslanda.     Helix  Folini 
fiHtigialu4i  Pupa  cn/riallunt  and  »orghum,  Jn/ialina  eoluoina,  ttriatelU  aal    '\ 
toicpiaffa  are  foand  ou  Princes   Island.    Pupa  putilla  on  Ooree   Island.    | 
BtUimat  {PteudacAaiina)  Doviuii,  Ackatina  iotttma  and    Olandina  eon    I 
at  Fernando  Pa.     The  reversed  rivcr-SDsil  (Zmif^M)  is  generally  diffused  ia   I 
the  fresh  waters  of  Africa ;  several  species  of  Po/amii^f  and  Fiier  ara  foiml    I 
in  (he  embonchoree  of  the  western  rivers  end  PeiSpet  on  tbe  sea-ihora.  Us 
frtthwskr  bivalves  of  Senegn!  are  eimilM  to  thow  n(  the  Nile » — 

Piaidlnm  paraeitlrum,  Egypt.  Irl.lluo  einttco,     asDogaJ. 

CjranoidBi  DnpoBU,  aenegsl,  „    rahsins, 

Curblonla,  1  "p.  Egjpt  PleiiMlon  o.Mna 
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&  putriiy  and  two  European  Helices  (H.  cellatia  and  pulchella)  probably 
imported  to  the  environs  of  the  Cape.  There  are  also  3  slugs,  9  freshwater 
Pulmonifera,  7  marine  Palmonifera,  5  freshwater  bivalves  and  5  univalves. 
The  species  fotmd  at  the  Ca))e,  Algoa  Bay,  Natal,  &c.,  are  for  the  most  part 
different — Poiamides  decoliattu,  Ciionella  sinuata  and  an  Asnminea  inhabit 
brackisb  waters. 

Limax    1                         ■• — ^                             \            

Arion     i.,n.  1  Limnaaa    1  Palndina 3 

' Physa    4  Ncritina    ......  ^ .  i «. .  1 

Vitrina 4  Physopsis    1                        — — 

Helix    29  Ancylas    1  Corbiculal ;.  1 

Succinea 4  Planorbis 3  Cyclas   1 

Bulimus   9                         —  Pisidlnm 1 

Pupa 6  Vaginulus    1  Unio I 

Achatioa  5  Oucidinm 1  Iridina 1 

Cyclostoma 6  Aaricnla  6 

5.  Yemen — Madaoascar. 

The  S.  W.  Highlands  of  Arabia  (Yemen)  form  a  distinct  Botanical  piD* 
vince  isolated  by  rainless  deserts  to  the  ncnrth.  The  land  snails  consist  of  a 
few  species  of  Helix  aild  BulimnSy  Cycloitoma  liihidion^  and  3  species  of  the 
section  Otopoma,  a  group  also  found  in  Madagascar.  Two  species  are  com- 
mon to  the  island  of  Socotra^  (No.  80)  which  also  has  a  species  (of  Fupa) 
common  to  Madagascar.  Bulimus  guillaini^  OydoHoma  gratum^  modestum 
and  Souleyeti  are  found  on  the  island  of  Abd-el-Gonri. 

Very  few  land  shells  have  been  collected  on  the  mainland  of  Eastern 
Africa,  although  it  is  a  rainy  region,  and  well  wooded  in  the  southern  part ; 
5  species  only  are  recorded  from  Mogadoxa  and  Ibu,  belonging  to  the  genera 
Helix y  BuUmuluSy  Achatina^  Pupa^  and  Otopoma,  On  the  Island  of  Zan-» 
t\h&r  are  found,  Achatina  Rodatzi,  and  allisay  Cyclostoma  Crepltniy  and 
Zangueharica ;  Pupa  cerea  is  common  to  Zanzibar  and  Madagascar. 

Madagascar  itself  is  rich  in  land  shells ;  Dr.  Pfeiffer  enumerate8-<-fr(?/»r 
28  sp.,  Bulimus  6,  Succinea  14,  Pupa  1,  Achaiina  4,  (one  of  ttrhich, 
eximia,  is  allied  to  A.  Columna,  of  W,  Africd)^  and  82  Cydostomidse,  ehiefly 
of  the  section  with  spiral  ridges  (l^opidophora),  3  of  the  division  Otopoma. 
Cyclostoma  cariniferum  and  Cuvieri  are  found  on  the  Island  of  Nosse 
Be ;  Helix  guillaini  on  S.  Maria  I.  Amongst  the  fresh-water  shells  are 
Melania  amarula,  MelarMtria  Jluminea  and  Neritina  corona. 

The  land  shells  of  the  Mascarene  Islands  are  all  peculiar ;  we  are  indebted 
to  Mr.  W.  H.  Benson  for  most  of  the  information  existing  in  respect  ta 
them. 

Comoro  Islands. 

Helix  russeola  and  Achaiina  simpularia  are  found  m  Mayotte;  OgctosiomM 
pyrostoma  in  Mayotte  and  Madagascar. 
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SfyeMlei,  (Xo.  81  oT 

M.p). 

Pumuelli  Ddiiu 

nlcri 

BldlUMWIUtB 

Ctc1wuhu1i»(i1u« 

„     Sonleyfli 

Blrepmi.  Soul*, 

HeUi  BHclaji 

PiipH-reimertl 

„     BuigU 

,.    DdonUna 

CrcloiloiDa  DanU 

„     nUDTilil 

VitriQ.ii.gia«i< 

.,     MlchKKdi 

IFelii  ptiljrin. 

Oibbug  AnuiDi 

„    nndDUlam 

„     llTlodOD 

CTglolDi  couoidao 

BOUolD^cUcuUllD* 

Oiopoma  Uitiri 

,.    aemlFerinii 

P»p.piigod. 

,.    annntiica 

„    innllilirua 

.tt  ™h    . 

„    cl.wl«a 

„     cipuisUahrig 

inipolii 


.^teg■]oll1 


Two  luge  species  of  Jdinliim  (fultna  sod  panUfraJ  aboondiag  ia  (Iv 
ooffee  plsntatioDB,  are  believed  (o  bavc  been  introduced.  The  Ml  of  nio  ' 
MsnritioB  [>  35.S5, 

SoHrioH,  (No.  S3). 
HeUi  ealMora  Heli.  toTtnla 

„    di^lBQU  „  Braodiana 

„    delibataf  Fupi.  Lorgillieni— Maoiitiiu. 

Radr  gi « 
CycjOBtoina  artioulatttm  ModaBu"™-  SU-ppUalB— pyrifonnta. 

No.  B4.  KergaeUiCs  Land      Helu  Hookcn  was  collected  at  this  ult 
wtcn  visited  by  the  Aotarolic  Eipedition 
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approximate  more  to  the  large  and  vividly  coloured  species  of  the  Asiatic 

Islands.     In  the  Himalaya  land  shells  are  numerous,  and  ascend  as  high  as 

the  region  of  Juaipers  and  Rhododendrons,  4,000 — 10,000  feet  above  the  sea. 

Helix 37  Pupa 7       >Cyolophoni8    S6 

Nanioa 46  Clausilia  7       Leptopoma  1 

Ariophanta 8  Vitrina U       Pterocyclas 10 

Streptaxis 3  Saccinea 7       Cyolotns   3 

Bulimua    40  Parmacella 9  Megalomastoma . . . .    4 

Achatina  13  Cyclostoma 3       Diplommatina 3 

Parmacella  and  Vaginulus  arc  found  in  India,  and  the  typical  fresh-water 
species  of  Oncidium.  Ordinary  forms  of  Limtuea  and  Flanorbu  are  abun' 
dant,  and  there  is  one  species  of  Ancyltu.  Fhysa  occurs  only  in  a  fossil  state 
or  is  represented  by  the  singular  Camptoceras  of  Benson.  Hyposicmia  Boyni^ 
Auricula  Juda  and  Fulydonta  scarahaM  are  also  Indian  forms. 

The  gill-breathing  fresh-water  shells  of  India  are  very^numerous,  especially 
the  Melanias  and  Melanatrias,  and  species  of  Firena,  Faludamus,  Hemimi-' 
tra  (retusa),  Ampullaria^  Faludina^  Biihynieti  Nemaiura  (deltse),  Jsiiminea 
(fasciata),  Neritina  (particularly  crepidularia  and  Smitbii)  and^  NavieeUm 
(tessellata). 

The  brackish -water  species  of  Cerithidium,  Terebralia,  and  Fyrazus  an 
mostly  common  to  India  and  North  Australia. 

The  fresh-water  bivalves  are  a  few  ordinary  forms  of  Unio,  3  species  of 
Cyrena,  a  Corbicula  (of  which  6  species  have  been  made),  Cyclas  Indicdf 
Area  scaphula,  Glaucomya  cerea  and  Novaculina  gangetiea. 

Ceylon. — The  land-shells  of  Ceylon  have  been  investigated  by  Mr.  Benson 
who  has  favoured  us  with  a  list  of  112  species ;  they  most  resemble  those  of 
the  Neilgherry  hills,  but  are  nearly  all  specifically  distinct,  and  even  some  of 
the  genera  are  peculiar.  It  seems  entitled  to  rank  as  a  province.  Helin 
Waltoni  and  Skinneiiy  are  examples  of  the  most  characteristic  form  of  Helices, 
the  Vitrini-form  type  {Nanina)  is  also  common.  H.  hamastoma,  one  of  the 
most  conspicuous  species,  found  on  trees  at  P.  Galle,  is  commou  to  the  Nico* 
bar  Islands.  The  Achatinas  belong  to  a  distinct  section  {Lepiinaria,  Beck) 
also  represented  on  the  Continent.  Some  of  the  Bulimi  approach  the  Philip^ 
pine  forms. 

Helix    30  Succinea 1  Pterocyclas 5^ 

Nauinai U  Pupa 3  Aulopoma    4 

Vitrina 3  Achatina 7  Leptopoma 7 

Streptaxis    2  Cycluphorus    13  Cataulus  10 

Bulimus   11 

The  fresh-water  shells  belong  to  the  genera  Limnsea,  Physa,  2  species,- 
(not  found  on  the  Continent)  ;  Planorbis,  Melania,  Tanalia  10  (peculiar), 
Paludomus,  Bithynia,  Ampullaria,  Neritina,  Navicella,  Unio,  and  Cyrena. 

At  the  Nicobar  Islands  are  found — Cataulus  tortuosus,  Helicina  Nicoba- 
rica  and  Pupina  Nicobarica.     Jlelix  catianea  is  from  Sumatra.  (Beck). 
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T.  Chiha  and  Ja?ahi 

He  hw  lADd-maib  known  trom  Chins  «re  of  Indian  and  Laatuni 
^rpea  1  fit. — Hdii  12,  Nanini  4,  Streptuis  1,  (Cochin-Chin^,  Bolimi 
Achatioa  1,  Pnpa  1,  Clatnilia  11,  SacciDci  1,  HeliearioK  6,  Cyclophorni,  1, 
Cjdatiu  1,  Olopomt  1.  In  thi  I.  of  Chnian  Dr.  Cantor  diaeoTered  lb 
genem  LampmU  and  lacilaria.  The  moit  ehandcriitio  biiBlns  an  Oimt- 
eomya  Sintniii  and  ^mphynoia  plicata  ;  3  species  (or  larietiea}  of  CjteM 
and  9  CorbisolaB  arc  described  by  Duhajei,  and  a  PlanorSU  hy  Dnnkir. 

In  the  Japineae  and  Loo-choo  Ulanda  only  9  apecie*  of  Helix,  S  of  Na> 
nina,  2  oT  Claniilia  and  i  of  Eelicarion  have  been  hitherto  obtainedt 

S.  FHUIFPINE  ISLAHDi. 
The  eitraordiniry  richness  of  these  ialondi  has  been  deieloped  tnaialy  bf 
the  wsearches  of  Mr.  Cmning.  The  Hrlicida  [^re  800)  are  infsiotia 
number  onlj  to  thou  of  Lositania  and  the  Antlllea,  and  vaetlj  aaperior  u 
■ize  and  beantyof  colonring.  The  (^cloilomidit  (B&)  are  not  mnoh  fern 
than  in  ludii.  Nearly  all  the  epecira  arc  confined  to  particolar  iriandi,  aad 
the  repetition  of  fomu  makes  it  probable  that  many  of  them  ore  get^^^ifctal 
Ttrieties,  The  climate  is  equable,  with  a  temperature  like  that  of  S.  China(St* 
— 64°)  woods  are  preialent,  and  the  rains  heaTj — all  circumitanoea  faiosnUi 
to  the  in^mdti^  abnndande  of  land  snails. 

1       CtoIoUi    * 


HeUoarioDt .... 
Bolimu 

'.'.'.      3     ciotopho 

The  Helices  belong  in  great  part  to  the  section  Callica^hliaa  (Ag.)  aad 
HeUeoHgla  (mirabihs)  F^r.  Some  with  aharply-keeled  whirls  ha>e  bean 
called  Seotrocii  (Ibcnu  of  Albera.)  The  Bolimi  are  chiefly  of  the  aeatkn 
CMiiM;^/u  (Beckl,  lai^  and  highly  coloured,  with  s  A^ffrofi^nou  epidemii, 
the  hands  becoming  translncent  when  wetted  ;  others,  like  the  well-koown  S. 
fervtrtHt,  represent  the  typical  Brazilian  forms.  To  these  island  bdong 
most  of  the  helieina-ahaped  Cyclophori  {Ltjitopoma,) 

The  fnsb-water  shells  are  Dumerons  ;  aboTC  100  were  ob(aini>a  bf  Ux. 
Cnming,   including  many  species  at  Melania   (54?)    Navici^la  lineata  and 
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9.  Java. 
The  Java  group,  including  Floris  and  Timor,  have  been  partially  explored 
firom  the  head-quarters  of  the  Dutch  settlement  at  Batavia. .  The  land  and 
ftcsh-water  shells  are  nearly  all  peculiar,  a  few  only  being  common  to  the 
Philippines  and  N.  Australia;  they  have  been  described  and  figured  by  M. 
Albert  Mousson  (Svo.  Zu.-ich,  1849,  22  plates). 


Helix 15 

Nanina 8 

Ariophanta 1 

Bulimus 10 

Clausilia 6 

Oyclophorns  4 

Cyclotus  2 

I«eptopoma 1 

Parmacella 3 


Platycloster?  . 
Meghlmatiiim 


Limn  83a 
Auricula 


Melania    , 

Ampnllaria  . .  j , 
Neritina   


3      Navicella   . . 
2  — 

tJnio  and    . . , 
1      Symphynota 
i     Alasmodon  ., 

Anodoa..;. ., 

5      Cyrena 

1      Corbioula     . . 
2 


«  •  •  •     ' 


S 


t 
1 
7 
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10.  Borneo. 

The  land  shells  of  this  great  island  are  almost  nnknown,  and  the  only 
reason  for  mentioning  it  separately  is  the  doubt  whether  it  should  be  con- 
sidered part  of  the  Javanese  Province,  or  associated  with  the  Moluccas  and 
Philippines. 


Helix 12 

Nanina 8 

Bulimus  1 


Paxillus    1      Leptopoma     3 

Suooinea 2      Cyclotus 1 

Cyclophorus  2     Pterooycloa    9 


The  freshwater  bivalves  are  Glaucomya  rostralis,  Corbioula  tumida  and 
Cyrena  triangularis.  Pholas  rivicola  was  found  burrowing  in  floating  logs 
used  as  landing  places,  12  miles  from  the  sea,  up  the  Pantai  river.  The 
mangrove  swamps  abound  with  Cerithidium,  Terebralia  Telescopium,  Potami- 
des  palustris  and  Quoyia ;  Audcula  Midae  and  Polydonta  scarabseus  inhabit 
the  damp  woods. 

11.  Papua  and  New  Ireland. 

The  landshells  of  New  Guinea  are  nearly  all  distinct  from  those  of  the 
Philippines  and  Moluccas  and  include  some  related  to  the  Polynesian  types. 
The  Louisiade  Islands  to  the  south-east  and  New  Ireland  on  the  North  of 
New  Guinea  are  included  with  it. 


Helix     26 

Nanina 4 

Bulimus    2 


Partula      3 

Puptna 3 

Otopoma       1 


Leptopoma • .    1 

Cyolotus   1 

Helioina   2 


Cyrena  are  numerous  in  this  region.  Cyclosioma  australe  is  common  to 
the  Australian  Islands  and  New  Ireland ;  C.  Massena  to  Australia  and  New 
Guinea,  and  C.  Vitreum  to  New  Ireland,  New  Guinea,  the  Philippines  and 
India. 
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13.  AUSTEAiJiK  Beoioh. 
Bolh  FRani  and  ITIon  of  Tropical  AastraliaBTediitiDctfrain  tfaoMofN 
Soath  Walei  end  TtumaDia,  tfae  principal  barrier  being  the  di 
tbc  interior;  but  the  localities  of  tbs  loDdshcllEpheTe  not  been  definedrt 
aufflcient  aecnreey  to  atieir  whether  they  are  egnallf  dUtiiiiit.  Tbe  nM 
complete  lilt  ia  girea  bj  Frof.  £.  Forbes,  in  the  Appendix  to  Mc  OiBiTiv^ 
Narrative  of  Ibe  Voyage  of  H.  M.  S.  Rattleanake  (181G-B0);  it  qtedfietll 
Helicea  (of  which /f.^umiin  ia  the  moat  conapicuoaa),  lOBollmi,  an  Aduti>i 
6  Vitrinaa  {Helieation)  belonging  to  the  main  land,  and  ane  from  the  laArl 
Islands,  and  a  deitral  Batea  (auitralis)*  Pupa  and  Helicina  (goar/tHlinia)  an 
odI;  found  on  the  ialeli  off  the  N.  E.  coast,  and  Pupina  {bilttyuit)  tit  C.  ToA 
and  the  adjacent  iaiets  ;  a  portion  of  the  proving  vbich  la  denielf  modcdj 
and  lia  vitliin  the  rain  region  of  the  Asiatic  lelaods.  (^clortoma  Ultin 
of  Menke'a  CatBlagoe  is  probabl;  West  Indian.  The  freab-wBtei  ahelli  af 
Aostialia  are  Flanoriia  Oilierti,  Iridinae  ?  (Victoria  R.)  Vmio  oHraltu,  of 
cumaidei,  luperiuj,  (Jii/rideUa)  autlralia,  Coriicula  i  tp.  Ci/reKa  8,  Cfdtl 
fffre^  (EaaUt  R.)Puidiiaii  temen  and  aiif(ra/«,  the  laat  common  tsT^sw.     ' 

13.    S.   AUSTKALIA  andTASMAHU. 

From  eitra-tropical  Australia  we  have  the  followii^: — Helix  9,  Bdia- 
ritra  2,  Bollmus  2,  Sncduea  1  (common  to  Swan  R.  and  Taamania)  LidMt 
oliTacnta,  and  one  Ancjlua.  Two  of  the  largest  land  aoaila,  Hallr  Oiam»f-  ' 
hami  and  Faleoneri,  are  found  in  N.  Sooth  Wales.  The  coasta  of  thii  tegioil 
are  thinly  wooded,  but  much  of  it  ia  rendei'cd  desert  by  want  of  rain ;  ia 
N.  3.  Walea  droughts  recnr  at  interiils  of  twelve  years,  and  lometimes  M 
three  f  ean,  during  which  time  scarcely  any  rain  falls. 

14.  Nkw  Zealand. 
The  moist  and  equable  cUmate  of  these  islauds  (wbieh  have  *  mean  temp, 
of  ei°— 63°)  ia  favourable  to  the  eiistcnce  of  nnmeroua  land  snaila.  Neujj 
100  apecies  of  land  and  fresh.water  shells  are  already  determined,  and  are  all 
peculiar ;  the  genua  Helix  muaterB  60  species,  some  of  which  (iuclodiDg  tlK 
great  fl.  £iui^i)  "semble  ia  shape  the  European  Helicetfae ;  BuIimnaS; 
Balea  (per^na),  Vitrina  2  of  jicculiar  form,  Tornatellina  1,  Cyclofdionu 
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15.  Polynesian  Region. 

The  Pacific  Islands  are  partly  the  volcanic  sammits  of  submerged  moun- 
tain ranges,  usually  fringed  or  surrounded  with  coral  reefs ;  and  partly  atolls 
or  lagoon  islands,  scarcely  rising  above  the  sea  and  presenting  no  vestige  of 
the  rock  on  which  they  are  based.  The  low  coral-islands  form  a  long  stream 
of  archipelagos,  commencing  in  the  west  with  the  Pelews,  Carolines,  Radack, 
Gilbert,  and  Ellice  groups,  then  scattered  over  a  wider  space  and  ending 
eastwards  in  the  Low  Archipelago ;  they  are  chiefly,  perhaps  entirely,  colo- 
nized by  drift  from  the  other  islands. 

The  volcanic  groups  are  the  Ladrones,  Sandwich  Islands  and  Marquesas^ 
to  the  north  of  the  low  coral  Z)ne ;  and  to  the  south  of  it,  the  Salomons,  New 
Hebrides,  New  Caledonia  and  Feejees, — the  Friendly  Islands,  Navigator's  and 
Cook's  Islands^ — Society  and  Austral  Islands,  ending  with  Pitciairn's  and 
Elizabeth  Island.  Many  of  these  are  very  lofty,  and  are  perhaps  the  most 
ancient  land  in  the  world.*  Their  molluscan  fauna  is  entirely  peculiar,  but 
it  has  most  affinity  with  those  of  New  Zealand  and  the  Asiatic  Islands,  and 
great  analogy  with  those  of  St.  Helena,  Brazil,  and  the  W.  Indies. 

Salomons — New  Hebrides— New  Caledonia — Feefees, 

The  most  remarkable  land-shells  of  these  islands  are  the  great  auricnloid, 
Bulimi  (e.  g.  B.  auris-bovitue  and  B,  miHochilus  of  the  Salomons).  Acicula 
striata  and  2  sp.  of  Oyrena  are  found  at  Yanicora ;  and  Fhysa  sinuaia 
Peronia  acinosa  and  corpulentay  and  several  Neritlnas  and  coronated  Melanias 
have  been  obtained  at  the  Feejees.f 

Helix 18       Bulimas   10       Gyclopboms    S 

Nanina 2       Partala 6       Omphalotropia   1' 

Vitrina 6       Acicula 1       Helicina   » 

Friendly  Islands — Navigator's — Society  Islands. 
The  principal  lofty  and  rocky  islands  of  the  southern  Pacific,  at  which 
land-shells  have  been  obtained,  are  Tonga,  Samoa,  Upolu  and  Manua; 
Taheiti,  Oheteroa,  and  Opara;  Pitcaim's  Island  and  Elizabeth  Island. 
Each  appears  to  have  some  peculiar  species  and  some  common  to  other 
islands;  the  little  raised  coral  islet  Aurora  (Metia)  N.  E.  of  Taheiti,  250 
feet  in  elevation,  has  four  land  snails  which  have  been  found  nowhere  else ; — 
Helix  pertenuisj  dadalea^  Fartula  pusilla,  Helicina  trochlea.  "  Samoa  and 
the  Friendly  Islands  must  have  intimate  geological  relations ;  the  same  forms, 
and  many  of  the  same  species  of  land-shells  occur  on  both  groups ;  not  a 
single  Feejeean  species  was  collected  on  either." — {Gould.) 

*  Islands  composed  partly  of  stratified  rocks  must  ^  newer  than  those  rocks ; 
Volcanic  Islands  may  be  of  any  degree  of  antiquity. 

t  The  Feejees  (Viti)  are  more  nearly  allied  to  the  westward  island*,  sueh  as  the 
New  Hebrides,  than  the  Friendly  Islands.  Succinea  and  Par  tula,  so  plentUU  at  the 
latter,  are  not  found  at  the  Feejees.— (Gould,  U.  ».  Exploring  Expedition,) 
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.  Hsllx 13       Tarutelllni S       CTclopborai    ..- ) 

Naoin* IB       Papi i       DmphnloliDpiB   t 

rmalt, IS       EIhsMdi I 

^eJioTutile  ihella  irc  tpeciMofi*^iii,  Sft/aitia,  Juminea  (Jhieifaita), 
IfrntUa,  tmd  Savietlla;  the  two  ia»t  being  oft«n  Ktoral,  or  eren  marme  in 
th^  habit. 

Loa  Gorai-iilandi' 

The  AUiIIb,  or lagoon'-itlands,  ire  lesa  prolific;  2  Eeiicta,  tioA  2  Farltd^ 
■re  found  at  Oualsn,  in  Ihe  CaroUna  Archipelago ;  and  from  Chsio  Island 
{Aitnaa),  the  centre  of  commerce  in  the  eaatem  Archipelago,  have 
bMn  obtained.— Ae/iz  2  sp.,  Sanina  1,  Partsla  1,  TornateCtina  I,  Ogelo- 
pinna  1,  and  itelampiu  vnmronalKt. 

SaadaieA  Iitmidi. 

Tbs  land  eheUs  of  these  islands  exceed  100,  and  are  all,  or  nearlj  all, 
peenliir;  there  ia  oatlimax;  and  in  thefreshweten  arc  fbond  Lamaa 
vohOairix,  Fkj/ia  reticulata  (Gould),  Xeritopiu?  Neritina  NuUalli  and 
iHtdata,  and  Unio  eoslradeiu  (Lea). 

In  tlie  I.  Ksni,  txo  specieaaf  jfeAatinab^ttbeea  fonnd;  the  Achatinella 
aie  elongated  {Leplachalina,  0.)  and  the  Helices  planorboid  and  mnltiBpint. 
In  Molohai  the  Achatinells  are  large  and  coloured.  In  Maci  and  Oabn 
the  Helices  are  small  and  glabrous,  or  hispid,  ribbed  aud  toothed.  In 
Hawaii,  Snccineas  preiail,  and  Achatinellae  are  rare.^Oauld). 

Hslix 13       Achstim  3       Pnpa 1 

Naoioa 4       Aohatiaella  ....-.-.  6S       Titrina  X 

Bolimu    a       Tanutfllllna 3       Sacainei  10 

The  Island  of  Gdsm,  Ladrones.  has  3  sp.  of  Partula,  2  of  AcluUinelU, 
■nd  1  On^iaiolropU.  At  the  Marquesas  have  been  found  S  sp.  of  2faii«u, 
1  Parinia  and  I  HeUcina. 

NEW  WORLD. 

IS.  C«  KADI  AN  Region. 

The  conntr;  drained  bj  the  Breat  Lakes  and  the  river  St.  IdirrenM 

posaeisea  ver;  fen  pecnlisr  shells,  and  these  mostly  of  fresh-water  genera.  It 

is   chiefly  remarkable  tar  the  presence  of  a  few  European  species,  whieh 
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Helix  horteilBis  (imported)  coast  of  New  England  and  banks  of  St.  Lawrence. 

„    pulcbella  (smooth  var.  only)  Boston,  Ohio,  Missouri. 
Helicella  cellaria  (glaphyra.  Say  7)  N.  £.  and  middle  States. 

„  pura,  nitida  and  folva  7 

Zaa  lubrica,  North  West  Territory. 
Sacoinea  {imphibia  ( =  oampeatris,  Say  7) 
Limax  agrestis  (=  mnicatas,  O.)  Mass. 

„     flavus,  New  York,  inti'oduced. 
Vitrina  pellucida  (=  Americana  ?)       Limneaa  palaatris  ( ^  elodes.  Say  7) 
Arion  hortensis,  New  York  (Dekay.)       „        tronoatola  (  b  desidiosa?) 
Aplexa  hypnorum  ( =  elongata,  Say  7) 
Aurionla  deticolata,  Mont.,  New  York  Harbour. 
Alasmodon  margaritifems  (=  arcuatus,  Barnes.) 
Anodon  cygneus  ( =  fluviatilis.  Lea  7) 

The  shells  proper  to  Canada,  or  derived  from  the  adjoining  States,  are 
only  6  sp.  of  Helix,  2  Succineas,  and  1  Pupa ;  S  sp,  of  Oycku  have  hwa 
obtained  from  the  region  of  Lake  Superior. 

The  following  species  occur  in  New  England ; — 

Helix 13  Physa    2      Unio , 5 

Sacoinea 2  Planorbis , 11  Alaamodon  .,,,.,..,.  2 

Pupa 7  Paludina 1      Anodon 2 

Limnasa    7  Yalvata 2      Gyclas   6 

Ancylus    2  Auricula 1     Pisidium 1 

Carychium  exiguum^  Say,  is  found  in  Vermont,  and  Limnaa  (Acella) 
gracilis  in  Lake  Champlain;  Valvata  tricarinaia  smd  Paludina  decisa  an  cha- 
racteristic forms. 

The  genera  Clausilia  and  Cyciostoma  are  entirely  wanting  in  Canada  and 
the  Northern  states.  The  Limacida  are  represented  by  PhilomycM,  of 
which  there  are  9  reputed  species,  ranging  from  Mass.  to  Kentucky  and 
South  Carolina. 

17.  Atlantic  States. 

The  parallel  of  36°  N.  Lat.  forms  the  boundary-line  of  two  botanical 
regions  in  the  U.  States,  but  the  evidence  of  the  fresh-water  shells,  in 
which  they  are  particularly  rich,  seems  to  favour  a  division  into  two 
hydrographical  province8,-^the  region  of  the  Atlantic  streams  and  the  basin  of 
the  Mississippi.  Above 50 fresh- water  Pulfnonifera,  \hO pectinibranchiata,  and 
250  bivalves  are  reputed  to  be  found  in  the  States,  and  it  is  supposed  that  only 
a  few  species  are  common,  to  both  sides  of  the  Alleghauies.  Cyclas  mirabiliSy 
Pisidium  rirginicum,  Cyrena  Carolinensis,  and  Unio  complanatus  &ud  radiatus 
are  characteristic  of  the  eastern  rivers ;  Melania  depygis  is  said  to  be  the 
only  member  of  that  large  genus  found  eastward  of  the  Hudson  Kiver.  Of 
the  Americau  laud-snails,  29  sp.  of  Helix,  6  Succineas,  and  13  Pupas  are 
enumerated  from  the  Atlantic  States.  In  Florida  the  propinquity  of  th^  West 
ludiau  Fauna  is  strongly  indicated  by  the  occurrence  of  the  great  Glandina 
truucata,  by  species  of  Cylindrella,  and  a  Helicina.    A  Cuban  species  of 
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dumdropoma  (C.  denUtDm),  i>  elea  said  ta  ocrar  in  Florid*,  and  Aapullaii 
depreite  in  Florida  and  Qeorgia. 

18,  Amebicik  Region. 
lie  IDBM  of  American  Uod  aad  freth-vater  ahella  arefoond  ig  the  ecnlnl 
and  aouthera  atatea,  the  country  drained  by  the  MUaiajijipi  and  ita  tributuia. 
Tbe  SilKid(r  sre  not  more  remarkable  for  s\zr  and  colonr  than  those  at 
northern  Europe  \  the  most  cliaraeteristic  forma  belong  to  the  aubgenns 
Polggyra  (or  Tridopiii,  Raf.),  such  aa  HgUr  IridaUala,  atbo'abru,  Airnh, 
and  tfpltmtolra.  The  tmlj  Norlh  American  fortna  all  belong  to  thrtt 
genera,  vLX.—  Helii  43,  Succinca  8,  Pupa  3  specie!!.  In  (he  Southern  Slata 
are  alao  found  5  ep.  of  Uulimui>,  3  Cylindrellaa,  2  Glandinas,  and  6  Helicins, 
genera  whose  metropolia  is  in  the  Antilles  or  in  tropical  America. 

The  frcsh-iraler  imitalves  incl ode  above  !00  ap&ieBof  Mjr/aniaiAe  belong- 
ing to  the  genera  Ceripiaiia,  MflafaiHi,  .inculolat,  IHrlalama,  aud  Amaieola, 
15  Paludisa,  some  keeled,  and  one  muricated,  {P.magiafiea) ;  and  epedaof 
Valmia,  Uanfa,  Phgm,   (15)  Plamrbk,  and  A«C'jlui,  (5). 

The  freBhwater  bivalies  are  also  eitremely  nomcruna ;  Ihe  Unionida  at 
unequalled  for  their  ponderous  solidity,  the  rich  tinting  of  their  inlerion.  and 
the  variety  of  theireiternal  forms.'  Onalhodoii  caiieafui,  Cgreaa  floridaM, 
J6  sp.  of  Cj/clai,  and  Piaidiam  allUe,  belong  to  this  region. 

19.    ObEGON  and  ClMrOBNlA. 

The  Fauna  of  the  region  beyond  (be  Rocky  Jloiintains  is  believed  to  b« 
slmoat  entirely  distinct  from  that  of  the  United  Statea.  Jrian  (fotiolatiu 
and  Limaz  (Columbianna,)  genera  not  iniligenous  to  eastern  America, 
were  found  near  Puget  Sound,  {Oatt/d).  We  have  no  information  respectinil 
the  land  and  (reah-ivalcr  shells  of  Rnsstan  America,  but  from  analt^  we 
may  eipect  to  find  a  fen'  there  identical  with  those  already  mentioned  as 
occurring  in  Siberia  t 

Tbe  shells  ot  Oregon  and  California  aro  as  vet  only  impcrfectlr  known  bj 
the  reaearches  of  Mr.  Nuttnlt  and  Mr.  (^onlhouy. 

H"Jfr 9*      Phyia I      Cyrsna 1 

Bnlimns 1      AdotIbb S     Cfclaa   1 


Uirti 
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tory  and  Oregon ( De  Kay.)  Limnaa  umbroia^  Say?  and  Planorbis  corpu/enitts 

Say,  are  found  in  the  Columbia  K. 

■ 

20.  Mexican  Region. 
The  lowlands  of  the  northern  half  of  Tropical  America  constitute  only  one 
botanical  region,  extending  from  the  R.  Grande  del  Norte  to  the  Amazon ; 
but  on  zoological  grounds  it  may  be  divided  into  two  smaller  areas.  The 
^Texican  province,  including  Central  America,  itself  comprises  three  physical 
regions ;  the  comparatively  rainless  and  treeless  districts  of  the  west ;  the 
mountains  or  high  table-lands  with  their  peculiar  flora ;  and  the  rainy.woodcd 
region  that  borders  the  Caribbean  Sea.  The  land  snails  of  Central  America 
resemble  those  of  the  Antilles  in  the  prevalence  of  some  characteristic 
genera — Glandina^  Ci/Undre//a&nd  5i?/i<?/»d!,— of  which  very  few  species  are 
found  on  the  northern  Coast  of  the  Gulf  of  Mexico.  The  Bulimi  are  nume- 
rous but  chiefly  thin,  translucent  species. 

Helix 33      Glandina 25      Cistula ; 7 

Proserpina 1      Tornatellina    1      Cyclophorus    8 

IJulimus  30      Pupa 1      Chondropoma 3 

Succinea tt      Cylindrella 11      Megaloma 9 

Achatina  (Spiraxia)  . .  12      Cyclotus    1      Heliciua   29 

Amongst  the  fresh-water  shells  are  Nerifina  piefa,  Oyclas  maeulata,  Cor- 
bicula  couvexa,  and  7  species  of  Cyrena.  from  Mazatlan,'Mr.  Carpenter 
describes  Ci/rena  oUvacea  and  Mexicana^  Gnathodon  tn'gonus,  Anodon 
ciconia  (allied  to  the  Brazilian  A,  anserina),  P/tysa  auraniia  and  efafa,  F/a- 
norbis  sp.  Melampus  oHcaceus.  Two  brackish-water  species,  Ceriihidium 
varicosum  and  Montagnei — are  common  to  S.  America. 

21.  Antilles. 

The  AVest  Indian  Islands  have  supplied  nearly  500  species  oinelicida,  a 
larger  number  than  any  province  except  the  Lusitanian;  and  above  260  Cy^ 
clostomid<p,  or  nearly  3  times  as  many  as  India.  They  are  also  richest  in 
generic  fonns,  and  the  climate  is  highly  favourable  to  the  multiplication  of 
individuals.  The  mean  temp,  of  the  Antilles  is  59°— 78°,  and  the  annual 
fall  of  rain  exceeds  100  inches  in  most  of  the  islands. 

Helix  200  Pupa 2G      Cyclophorus 1 

Stenopus   2  Cylimlrella 73      Cyclotus 14 

Sagda 20  Clausilia 1      Megaloma 8 

Proserpina    b  Balea   1      Heliciua 43 

Huliniua 53  Succinea     16      Alcadia    17 

Achatina     27  Chondropoma  15      Trochatella   16 

(ilandina    40  Chonnopoma 53      Lucidella    6 

Spiraxis 1)  Adamsiella 10      Stoastoma 20 

Tornatellinn 1  Cistula 36      Georaelania   21 

Probably  every  island  has  some  peculiar  species,  and  those  of  the  great 
islands,  like  Cuba  and  Jamaica  are  nearly  all  distinct.    To  Jamaica  belong 
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l)wi|MiMW<lteM/«W<.*y^i«JCM«<««^theM«aMhgBia»t»rMMfa. 
tfce.rffer«.feiJMMltl>e  Mwofhoutifiil  CjclMtomM  with  j  dmiflMri  ^in  id 
Mvfed  Hp  ( CiflajKiTcnM,  JdmmtielU,  Jamriam,  Ciomirttfom^  !■'*>  ■■'  I 
(SlltU,  part.*  IV  MliUrr  OaMttlia  ii  bimd  ift  P.  Rico,  tbe  Ss/a  is  Bali,  ( 
ad  Ac  T',nuatlUMM  IB  CdU;  SttiufM  il  penilur  to  St.  TTiil  I  ■!■  Bcc-  | 
im1>  hn  4  Hdiea  of  which  a«  u  commoa  ta  Ton  and  ooe  to  OAa-  I 
The  Choodropoau*  are  fosad  in  Cnb*  and  HiitL  | 

Tha  Wot  Indiaa  Adudbui  belong  to  the  inligcaaa  GlmuCmt,  Lif*—,  j 
M>d  Spirarit;  Uk  Bulhti  m  •hwp-lipped  nid  noallf  aaall  ud  ■lodct  j 
(AtJK/lM,  OrlliaUeai).  Belit  (%igda)  rfUtflmm,  B.  CaroceUa.  wd  JbM-  I 
nM  (Anphibdiaii)  fottla  m  ehuactcrutic  (bnni.  I 

AHbooith  conlMcled  «Hli  Florida  br  the  duin  of  the  fiihuna,  and  wHk    I 
Triaidid  'bj  the  Iomt  Anliltea,  ra7  ftw  tpc«ic*  are  commoD  to  the  ouulind 
of  «hW North  or  Soath  America!  the  relation  iigeoeric  chiefly. 

Tbs  Ltmamiti  are  reprewnled  by  Faginu/at  (Sloanei) ;  and  in  the  fteJi- 
witsra  there  are  ipedei  of  PAyta  (3,)  Plaiv>r6U,S,  Jaeylui  and  the  pecoliu' 
Qundliiehta,  Valeata  pygwiaa,  Ampuilarui  (badata},  P^adetirina  (minBlc     ' 
ip.)  lltmUiiHU,  ud  2  ip.  of  Pitidium.  j 

In  the  braohlfh-Mlteri  are  Cerithidism,  Nerilina  {t.  g.  meleagna,  papa, 
virglnM,  tlridi*),  Mtlampm  (eoniformiB)  and  Feflipei  jaadridmu. 

£1.    COLUHBUM  REOlON.f 

The  trtot  ihaded  in  the  map  comprehendB  several  miaor  regiona;  1,  the 
lalnf  (ud  wooded  ■(•tea  of  New  Oranoda  and  Ecuador ;  2.  the  elevated  and 
attt]j  nlnlBti  proviuce  of  Veneiuela,  with  a  flora  like  that  of  the  higher  rcgi- 
ont  of  the  Andei ;  8,  (he  Quiaoai,  inclndiug  the  Vallej  of  the  Amazon,  where 
the  forwti  are  tnoit  luiuriaat,  and  rain  folia  ilmott  daily  {amaonting  to  100 
or  even  SOO  Inchoi  in  the  ;ear).  Moit  of  the  Ion  laodn,  like  thoae  of  the 
Meiiean  pTDvince,  belong  to  the  "  Cactue  Region"  of  boCaniata,  and  haie  a 
raeao  Ump.  of  6S°—ii°.  Landibelli  arc  abundant  in  the  forest)  and  nn^ 
wood  o(  the  lower  lone  of  (he  mouataiot,  ubrre  the  teiiiperatote  is  10°  lesi 
nnd  the  nine  mon  eopioaa.  Bulimi  are  the  pcedomiDaLt  forma,  eaperiallj 
the  luooinea-^aped  apociea,  (e.g.  B,  ncciiioidei). 

tielii St       Papa  7       Clatnla 1 

Btnptaxla S       Claiullia   3       Banrclera    1 
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The  presence  of  several  species  of  the  old-world  genera  Clausilia  and 
Streptaxis — both  wanting  in  North  America,  becomes  a  significant  fact  when 
taken  in  connection  with  the  affinities  of  the  higher  animals  of  South 
America  and  Africa.  These  imply  a  land -way  across  the  Atlantic  (at  some 
veri/  remote  period,)  more  direct  than  would  be  afforded  by  the  continent 
which  is  believed  to  have  united  the  boreal  regions  at  the  dose  of  tho 
Miocene  Age.* 

Corbicula  cuneata  and  3  sp.  of  Cyrena  are  foimd  in  the  Orinoco  and 
smaller  rivers ;  and  the  remarkable  genus  Miilieria,  representing  the  African 
JEtheria,  inhabits  the  Rio  Magdalena.  A  sp.  of  Jncylus  is  recorded  from 
Venezuela. 

Galapagos  Islands.  No.  85. 

The  fauna  and  flora  of  these  island^  is  peculiar,  but  related  to  tropical 
South  America.  The  only  known  land-shells  are  11  small  and  obscure  species 
of  Bulimus,  of  which  the  most  remarkable  is  B.  achatinellinus.  Some  of 
them  are  peculiar  to  particular  islands,  like  the  birds  and  reptiles,  viz : — 
Chatham  I.  2,  Charles  I.  3,  Jacob  I.  2,  James  I.  1.  "The  Archipelago  is  a 
little  world  within  itself,  or  rather  a  satellite  attached  to  America,  whence  it 
has  derived  a  few  stray  colonists,  and  has  received  the  general  character  of  its 
indigeuous  productions." — (Darwin's  Journal,  p.  377.) 

23.    Brazilian  Region. 

The  "  region  of  Palms  and  Melastomas,"  extending  from  the  Amazon  to 
the  southern  tropic,  is  one  of  the  richest  zoological  provinces.  It  includes 
Bolivia,  and  the  largest  portion  of  Peru,  all  that  lies  to  the  east  of  the  Andes. 
The  greater  part  of  the  region  is  mountainous  and  rainy  and  densely  wooded, 
but  intersected  by  extensive  plains  {Llanos),  some  grassy  and  fertile,  others 
dry,  rocky  and  rainless,  especially  in  the  south ;  it  is  watered  by  numerous 
streams — the  affluents  of  the  Amazon  and  Plata.  The  hydrographical 
areas  of  these  two  great  rivers  have  been  represented  on  the  map,  but  the 
southern  boundary  of  the  Brazilian  Province  extends  beyond  the  line  of  water- 
shed to  the  tropic,  including  the  head- waters  of  the  Plata,  in  which  the  same 
remarkable  fresh-water  bivalves  are  found  as  in  the  Bolivian  streams. 
(D*Orbigny).  The  mountains  around  the  Lake  Titicaca  are  the  highest  in 
the  New  World,  and  there  M.  D'Orbigny  found  several  species  of  Helix  up 
to  the  elevation  of  14,000  feet ;  Bulimus  Tupaid  ranges  to  9,000  feet.  The 
lare^e  and  typical  species  of  Bulimus  belong  to  this  province ;  B.  ovatns  and 
ohlongus  are  found  near  the  coast,  (p.  164,)  and  B.  maximtis  farther  inland. 
The  auriculoid  Buiimi,  {Olostomus,  and  Fachyotis,  Beck,)  those  with  an 

*  In  Lieut.  Maury's  physical  map  of  the  Atlantic,  the  contour  of  this  former 
land  is  partly  shewn  hy  the  2000  fathom  line,  extending  beyond  the  Canaries  and 
Madeira,  and  sending  out  a  promontory  to  the  Azores.  Ctausilia  are  found  in  £o€eae 
strata;  perhaps  even  in  the  Coal-measures,  (p.  160.) 

T 
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aDgalar  montb,  {Gaaiotlemut,  Beck,)  tuid  Uie  pnpiform  tpvAet,  witli  i 
toolhed  aperture,  [Odoniotiimai,)  are  characterialic  or  this  r^on,  and  aim 
some  of  the  moat  elongated  forms,  ( OhiHims).  The  lamp  snula  {Anaiiomi) 
■]>d  MfgaipiTa,  genera  inhabiting  France  durini;  the  Eocene  period,  are  no* 
peenltar  to  Brazil  \  Smjmloptis  is  also  peculiar,  and  Slreplaiit  Btteini  ill 
majimnm  there.  The  Cycloiloinida  are  lew,  and  the  other  W.  Indimn  /brsu 
hate  almost  disappeared. 

Hsili   M       OUndini  I       Cyolophonii     9 

BlFaptAxla  0       Tomatellins 1       Cyclotua    1 


Uagaapin 3       Bimpulopsia 5 

The  laad  sings  are   Pellella  palliolam,   Vaginvlua  lolea,   and  Limat 
andicoliu.    The  Iresh-waters  of  the  interior  are  licli  in  bivajiea  of  pecnliir 


Uuiaa  I       Monuooudjl^a  ....    1       Mjcel.>pu9   1 

24.      PiBUVIAN   KeqiON. 

The  long  and  narrow  Iract  hetvceen  the  Andea  and  Pacific,  extending  froED 
the  equator  to  25"  S.  laC.  foruia  a  Instinct,  though  comparstiiel;  unprodnctire 
province,  including  the  coast  of  Ecuador,  Peru  aud  Bolivia.  It  ia  warm  and 
almost  raiutcss;  the  clouds  discharge  themselves  on  the  east  aide  of  the 
Andes,  and  ratn  is  so  rare  on  the  west  coast  that  in  aome  parts  it  onlf  &11> 
two  or  three  times  in  a  century.  In  Peru,  during  great  part  of  the  jear,  i 
.vapour  lisra  in  thf.  morniog,  ralltd  thc"ga7"nj"  it  liisftpptars  soon  afler 
mid-day,  aud  ia  followed  by  heavj  dews  at  nighi, 

Mr.  Cumiug  cuUectcd  IB  spi^ciea  of  land  Buaib  in  Peru }  and  Dr.  PTeiSec 
enumerates  lUU,  but  perhaps  half  the  latter  ncre  from  the  easteru  aide  of  the 
Andes,  belonging  to  the  BraziliaQ  Provines.  The/  are  Diostl;  Balimi,  and 
are  smaller  and  less  richly  coloured  tbsji  Ihoae  of  Bolivia  and  Brazil; 
B,  Denicksi,  aotulat,  and  Isrrilm  are  peculiar  forms.  Cialula  Deiatreaaa 
is  the  only  opcrculuted  land  sunil,  and  Fagimiliit  limagaima  the  on);  slug. 
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snails,  only  7  species  of  BiilimuSj  and  3  Helices  are  recorded,  but  somo 
others  may  have  been  included  with  those  of  Brazil  and  Chile.  From  Bolivia 
this  province  is  separated  by  the  wide  plains  of  the  Great  Desert,  or  northern 
prolongation  of  the  Pampas ;  and  all  the  eastern  part  has  been  submerged  at 
a  recent  (geological)  period ;  so  that  the  only  promising  districts  are 
Paraguay,  and  the  eastern  declivities  of  the  Chilian  Andes.  The  fresh-water 
shells  of  the  La  Plata  and  its  tributaries  are  more  remarkable;  M.  D'Orbigny 
gives  the  following  : — 

Chilinia 1  Cyelas    1       Byssoanodon 1 

Planorbis 1  Fisidium  1        MonocondylaBa  6 

Ancylus 2  Corbicula 2       Myoetopas 1 

Ampullaria 7  Unio    7       Castalia 1 

Asolene I  Anodon 10       Iiidina 1 

Paludestritia    7 

Ampullaria  (Marisa)  cornu-arietis  is  a  characteristic  shell ;  Palttdestrina 
lapidum  has  a  claw-like  (non-spiral)  operculum,  and  appears  to  belong  to  the 
Melaniada. 

26.    Chilian  Rkoion. 

The  northern  part  of  Chile  belongs  to  the  same  physical  region  with  Peru, 
consistiug  of  dry  and  rainless  plains.  Here  the  land  snails  are  few  and  small, 
and  only  seen  after  the  dews.  At  Valparaiso  rain  is  abundant  during  the 
three  winter  months,  and  the  southern  eoasts  are  luxuriantly  wooded,  and 
extremely  wet.  The  characteristic  pulmonifera  are  the  fresh-water  CAilimas. 
The  genus  Buchanania  is  doubtful.  There  are  25  sp.  of  Bnlimus  (includ- 
ing B.  Chil^nsis,  Plectostylus)  and  4  of  Helix;  Succinea  ChiloensiSj  Ancylus 
QayantLS  (Valparaiso),  Planorbis  fuscus,  Paludestrina  sp.  Unto  Chilensis, 
Pisidium  Chilense  (A^aldivia).  Helix  Binneyana  is  found  on  the  Island  of  Chiloe. 

The  Island  of  Juan  Fernandez  (36)  has  at  least  20  species  of  land  shells, 

all  peculiar  to  it : — 

Helix  quadrata  Omalonyx  Guyana  Tomatellina  minuta 

„  arctispii'a  Achatina  diaphana  „           troohifonnis 

„  pasio                                  „       splendida  Saccinea  Cumingi 

,,  tessellata                            „       bulimoides  „        mamiUata 

„  ceroidps                              „       conifera  „       fragilis 

„  marmorella                       „       acuminata  ?  Parmacella  Cumingi. 

„  helicophantoides        Spiraxis  consimilis 

In  the  adjoining  Island,  Masafuera,  are  found — 

Tornatellina  Beoluzii  Succinea  semiglobosa 

Succinea  rubicanda  „    pinguis 

27.    Patagonian  Region. 

The  Pampas,  or  great  plains  of  Patagonia  are  dry  and  rainless  nearly  all 
the  year;  the  vegetation  which  springs  up  during  the  light  summer  rains 
becomes  converted  into  natural  hay  for  the  support  of  the  wild  animals.    In 

T  2 
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Fucgia  the  mMn  temperalnre  is  33°— B0°,  md  there  ie  raio  and  raow 
throughont  the  Tear ;  yet  the  bates  of  the  mountainj  are  clothed  with  rorestj 
of  eiergreea  beecli.*  Balimaa  aperadicva  is  found  on  the  taoks  of  tie  River 
N^ro,  and  B.  I«te>ce«i  at  the  Straits  of  Mngeljan  ;  Helix  lyrata  (coslel- 
lata,  D'Oi^.  F)  and  H.^o^ratiVii  inhabit  Fnejcia.  Succinm  aa^el/anica  isiita 
found  at  the  Straits,  and  Ciiliaia  fiasiiaea,  Limnaa  oiatrix,  a  Paladetlriaii, 
Jnodoa  pueldianui,  and  Pnio  Patagonicta  in  the  Biver  Negro.  Feroaia 
MBrgineta  and  Folamidei  ealatm  vrere  discovered  in  Foegia.  b;  Ur. 
CouthoUf. 

The  Fa/Hand  Mauds  bTB  300  miles  east  of  Patagonia,  and  the  ool; 
recorded  shells  are  two  epeciea  of  Falvdeslrina.  There  is  zoological  evidence 
that  these  islands  were  nnitrd  tn  the  maialaud  of  S.  America  at  do  ver;  diS' 
tanC  geological  period.  The  flora  consists  of  characleristic  plants  of  Fuegit 
and  Patagonia,  mingled,  and  overspreading  the  whole  surface ;  few  apeciei 
«re  peculiar.     (J.  D.  Hooker) .+ 


Since  the  preceding  pages  were  in  type  we  have  seen  the  following  renurl; 
b}'  Dr.  Gould,  referring  to  certain  statements  about  the  distribntiou  of  shells 
(p.  35(1).  "  The  doctrine  of  dulinct  zoological  regions  is  well  illustrkted  b; 
the  molluscs.  The  manj  thousand  localities  carefully  noted  ou  the  records 
of  the  Americau  Eiploring  Expedition  go  to  prove  beyond  dispute,  that  no 
such  random  or  wide-spread  distribution  obtains." 


t  Dr.  Hodke 

bas  ■uggeitea  thai  not  only  the  Falkland  Iiland.,  but  lli 

tTtbtand'A 

onlineot  irbic 

h  has  bMnsubmerged  since  the  epoch  of  theUr  eilsllnB  flom 

Ave  dttacbed 

KTOops  ot  Island!  belween  Fnegia  and  Keijuelen's  land. 

.ending  5,000 

mileB,)  all  milaklng  of  the  botanical  pecullarUio  of  the 

remllj  of  ths 

•ec  lo  the  Aft 

ui  to  tha  Am 
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Rough  estimate  of  known  Spedet  proper  to  eack  Protdnce, 


Marine  Provinces. 


I. 

Arctic 

•  •  • 

II. 

Boreal     

} 

(New  England) 

III. 

Celtic     

•  •  • 

IV. 

Lusitanian      

(Medit 

Madeira,  &c.) 

1 

V. 

Aralo- Caspian    .. 

\ 

(N.Euxine)    .. 

J 

VI. 

West  African 

•  1 

(St.  Helena)  ., 

.; 

VII. 

South   African  .. 

•  ■  • 

VIII. 

Indo-Facific  

IX. 

Austro-Zelandic  .. 

(Tasmania)     .. 

•  ^ 

X. 

Japonic  

XL 

Aleutian     

\ 

(Ochotsk)  

J 

XTI. 

Cali  fornian 

XIII. 

Panamic     

.\ 

(Galapagos)    .. 

.} 

XIV. 

Peruvian    

XV. 

Magellanic     

■}. 

(Falklands)     .. 

.y 

XVI. 

Patagouian     

•  f  • 

XVII. 

Caribbean      

XVIII. 

Traus«Atlantic    .. 

•  •  • 

100 
200 
250 

450 

80 

500 

350 
4000 

400 

SOO 
100 

250 
1000 

500 
100 

170 

1000 

300 


Sea-SheUs 10,000 


Land  REGioirs. 

1.  Germanic   100 

2.  Lnutam'an 900 

8.  Africin  150 

4.  Cape  (K) 

6.  Masctrene 150 

6.  Indian    850 

7.  CWneae 50 

8.  Philippine 850 

9.  JavaneM 80 

10.  Bomean 80 

11.  Papuan  80 

12.  Australian 80 

IS.  Austro-Tasmaniaa  hO 

14.  Zelandic 80 

15.  Polynesian 800 

16.  Canadian    80 

17.  Atlantie  States  ...  60 

18.  American  80 

19.  Californian 80 

20.  Mexican 170 

2L  Antiliean    760 

23.  Equatorial 180 

23.  Brazilian    260 

24.  Peruvian    100 

25.  Argentine 50 

26.  Chilian  60 

27.  Fatagonian 10 

Land-Shella 4,600 


The  inequality  of  these  provinces,  in  size  and  importance,  is  partly  natural, 
and  partly  caused  by  the  unequal  facilities  they  present  for  sub-division.  The 
"  Indo- Pacific"  is  not  of  the  same  rank  with  the  Japonic,  but  results  Arum  the 
fusion  of  several  provinces.  Mr.  Waterhouse  terms  the  great  regions  in 
which  the  large  groups  of  animals  are  distinct,  ordinal  and  family  provinces; 
the  smaller  regions  generic  or  specific  provinces. — (Johnston's  Physical 
Atlas,  28.) 


HlNriL    OP    THE    HOLLOBCA. 


ON  THE  DISTRIBITION  OF  THE  MOLLUSCA  IN  TIME. 

Tut  bistorim  of  moiIeTii  geology,  Stk  Cuis.LTELL.his  teaght  as  to  t^ 
the  itrstiGed  rods  u  so  man;  luoDumeDts,  rccordiDg  the  phjgicsl  conditiDi 
Hud  living  iqiiatitants  of  the  earth  in  past  ages. 

Each/DDHfldOB  consists  of  a  similar,  and  more  or  less  complete  » 
timeatonei,  uadstones,  clav,  coal,  UiS  other  ilrala,  lepresenting  the  deep  ud 
shallow  seas,  the  fresh-wators,  and  the  terrestrial  pactions  of  the  lurliue  of 
the  globe,  st  one  partienlar  period  of  timi 

The  organic  remains  found  in  the  strata  eihiliit  no  such  repetitions,  bat 
are  chaagcd  gradually  and  regularly,  from  the  earliest  to  the  latest  fc 
tions ;  so  that  the  ma4t  of  apeciei  in  each  period  must  have  been  pecnliar 
■nd  distinctive. 

The  important  theory,  (hat  strata  mny  be  identified  hy  fossils,  was  taught 
by  'William  Shiib,  early  in  the  present  century,  Bud  is  thus  eiprcaaed  in 
hit  SlraligrapAieal  Sytlem  i  "  Organized  fossils  are  to  the  naluratist  as  roins 
to-  the  antiquary ;  they  are  the  antiquities  of  the  earth ;  an^  rtry  distiiietly 
show  its  gradnal,  regular  formation,  nith  the  various  changes  of  inhabitants 
in  the  watery  element." — "They  are  chiefly  submarine,  and  as  they  vary 
generally  from  the  present  inhabitants  of  the  sea,  so  at  separate  periods  of 
the  eaith't  Formation  they  Taiy  ai  much  from  each  other ;  insomuch  that 
each  layer  of  theie  fusail  orgunized  bodies  mfist  be  conudeted  as  a  eepaiale 
creatiou ;  ur  lio«  could  the  earth  be  JorintLl,  slraluin  unper  ilnifiim,  rnd 
•aeh  obiindautly  stored  nith  a  different  rate  of  auiiuala  and  plants. "+ 

The  "Prodrome"  of  M.  L'Orhipiiiy  ia  a  catalogue  of  the  shells  (nd 
ndiate  animals)  of  each  formation,  from  wliieh  it  apjjcars  that  the  mus  of 
the  living  po|iulatiaii  of  the  globe  has  bLfu  changed  twenty  times  since  the 
close  of  the  First  or  Falsozoic  Age ;  end  although  the  fosails  of  the  older 
rocks  have  cot  been  generally  clusailied  with  the  same  minuteness,  ;ct 
enough  is  known  to  shew  thnt  at  loLsl  tou  greet  changes  had  taken  place 
■e  tbif  Seci 
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Formations  or 
Periods. 

( 

'    1.  Tremadocian. 

M 

• 

o 

1 

^   2.  Snowdonian. 

-*1 
o 
o 

^M  • 

3.  Wenlock. 
.    4.  Ludlow. 

O 

S 

•< 

III.. 

6.  Hercynian. 
6.  Eifeliaw. 

fk 

^    7.  Clyraenian. 

IV 

/    8.  Bernician. 
I    9.  Demetian. 

V. 

10.  Permian. 

Names  of  Strata. 

Longmynd  slate.    (Bangor,  Wioklow.) 
Lingula  flags  =  Primordial  group. 
Festiniog  slate.    Potsdam  sandstone. 
Llandeilo  flags        >  Bala  or  Coniston 
Caradoc  sandstone  i     group. 

May-hill  sandstone  =  Clinton  group. 

Woolhope  and  Dudley  limestones. 

L.  Ludlow,  Aymestry  lime.,  U.  Ludlow. 

S pi rifer sandstone;  Rhine. -v      Killas,   or 
Plymouth  limestone.  >■    Old  Red 

Petherwin  limestone.         )     Sandstone. 

Carboniferous  limestone  (shale  and  coal.) 
Coal-measures.  (Millstone  grit,  coal,  &c.) 

Magnesian  lime.  =  Zechstein.    (Perm.) 


VI. 


(  11.  C 
I  12.  S 


vn. 


o 

< 
p 

o 

u 
00 


Couchylian. 

Saliferous. 

13.  Liassic. 

14.  Toarcian. 

15.  B^jocian. 

16.  Bathonian. 

17.  Oxfordian. 

18.  Corallian. 

19.  Kimmeridgian. 

20.  Portlandian. 

f  21.  Wealden. 
IX.  \ 

[  22.  Neocomian. 

23.  Albian. 

24.  Cenomanian. 
X.  '\  25.  Hippuritio. 

26.  Senonian. 


vni. 


{ 


New-red-sandstone  =  Buntor. 
(Mu3chel-kalk  =  Ceratite  limestone.) 
Red  marls  =  Keuper.    Lias  bone-bed. 

L.  Lias  =  Sinemurien  &  Liasien. 
Marlstone,  Alum-shale.    (Thouani.) 
Inf.  Oolite,  Fuller's-earth.    (Bayeux.) 
Great  Oolite.    (Stonesfield^slate ;  G.  Ool. 
Bradford  cl.    Forest  m.    Combrash.) 

Kelloway  rock  =  CcUlovien,  D'Orb. 
Oxford  clay.    (White  Jura.) 
Coral-rag  and  Galoarious  grit. 
Kimmeridge  clay.    (Dorsetshire.) 
Portland  stone  and  Purbeck  beds. 

Hastings  sand  and  Weald  clay. 
Speeton  clay?    (Neuchatel.) 
Lower  Green-sand,  &  Aptien,  D'Orb. 

Gault.    (District  of  the  Aube,  or  Albe.) 
Upper  Green-sand.  (Mans,  Cenomanum.) 
Chalk-marl  and  L.  Chalk  =  Turonien. 
Chalk  with  flints  =  Baculite  limestone. 
Maestrioht  chalk  =  Danien,  D'Orb. 


27.  Londinian. 
,  28.  Nummulitic. 
30.  Falunian. 


S     XL 

-< 


g   XII. 

^  XnL      30.  Icenian. 


{ 


Thanet  sands.  Plastic  clay,  London  clay. 
Bracklesham;  Barton;  I.Wight;  =  ParUien. 
Hempstead;  Fontainbleau;  =  Tongrien. 
Faluns  of  Touraine ;  Bordeaux,  Vienna. 
C#ag  of  E.  Co.  =  Sub-apennin,  D'Orb. 
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It  miut  be  obterred  that  tbe  number  and  m^nitude  of  Ibe  "  ForiDBtiaiil " 
wu  delermiiifd  b;  accident  in  the  Grat  inatsnce.  snd  aftuwBrda  modified  to 
suit  the  requiremenlj  of  Iheuiy,  aiid(i:mal:elhem  more  nearlj'  equal  inTalue.* 

Areording  to  MM.  Aeusiz  aad  D'Orbignj,  all,  or  nearly  all  the  fossils  of 
each  farmatian  are  peculiar;  very  few  species  heiag supposed  to  have  EnrnTtd 
from  one  period  to  anotber.  Saddea  and  entire  cliRnges  of  this  bind  only 
take  place  nhen  the  nature  of  the  deposit  is  eoinpletelf  altered. — as  when 
sands  or  clsys  re«t  upon  chalk;- — and  in  these  instaneei  there  is  uanally  eii- 
deace  (in  the  form  of  beds  of  shingle,  or  a  chaoge  of  dip)  that  bd  intemt 
roust  have  elapsed  hetncen  the  completion  of  the  lower  stratnm  and  the  com- 
lueii  cement  of  the  upper. 

We  have  seen  that  distinct  faunas  may  be  separated  by  d«tow  barriers  in 
eiisting  seas ;  and  diSereocca  almost  as  great  may  occur  on  the  aame  coast- 
line nitfaout  the  inUrposition  of  any  barrier,  merely  in  passing  from  a  eea-bed 
of  rock  uid  weed  to  one  of  aaud  or  mnd,  or  to  a  zone  of  different  dqttb.  It 
would  be  unreasonable  to  eipect  the  same  fossils  in  a  limestone  as  in  8  sand- 
stone; and  even  in  comparing  similar  strata  we  must  consider  the  probability 
of  their  having  been  formed  at  different  depths,  or  in  instinct  zoological  pra- 

Tba  most  careful  obserratioiia  hitherto  made,  under  the  most  favourable 
circumstances,  tend  to  show  tbat  all  sudden  alterations  have  been  local,  and 
that  the  !sw  of  change  over  the  whole  globe,  aud  through  all  time,  has  been 
gradual  and  nniform.  The  hypothesis  of  Sir  C,  Lyell— that  species  have  bem 
created,  and  have  died  out,  one  iy  one,  agrees  lar  better  with  facts,  than  the 
doctrine  of  periodie  and  general  eitinctions  and  ci'eatione. 

As  regards  the  Zoolt^ea]  value  of  the  "  formations,"  we  shall  be  within 
the  truth  if  wc  assume  that  those  already  established  correspond  in  import- 
unco  with  gcogrnphiral  proiiuets;  [or  at  least  hali'  the  species  are  peculisr, 
Ihc  remainder  being  common  to  the  previous  or  succeeding  ttratn.  This  nill 
give  tu  each  Geological  Period  a  length  equal  to  three  ti 
duration  of  the  spcdcs  of  marine  shells. f 
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The  distribuiion  of  species  in  the  strata  (or  in  time),  is  like  their  distri- 
bution in  space.  Each  is  most  abundant  in  one  horizon,  and  becomes  gradu- 
ally less  frequent  in  the  beds  above  and  below ;  the  locality  of  the  newest  rwk 
in  which  it  occurs  being  often  far  removed  from  that  of  the  oldest.* 

That  species  should  be  created  at  a  single  spot,  and  gradually  multiply 
and  diffuse  themselves,  is  sufficiently  intelligible.  That,  after  attaining  a 
trertain  climax  of  development,  they  should  decline  and  disappear  is  a  fact 
involved  in  mystery.  But  even  if  it  depends  on  physical  causes,  and  is  not  u 
law  of  all  Beiug,  its  operation  is  equally  certain,  and  does  not  appear  to  vary 
bevond  moderate  limits. 

ITie  deep-sea  shells  (such  as  Rki/nchonella,  Terehratulay^  and  Yoldia), 
cujoy  a  longer  range  in  time,  as  well  as  in  space,  than  the  literal  species ; 
whilst  the  laud  and  fresh-water  shells  are  most  remarkable  for  speciiic  lou- 
gevity.f 

In  each  stratum  there  are  some  fossils  which  characterize  small  subdivi- 
sio^is  of  rock,  just  as  there  are  living  species  of  very  limited  range. 

AVhen  species  once  die  out  they  never  reappear ;  one  evidence  of  their 
having  become  extinct  consisting  in  their  replacement  by  other  species,  whicli 
fullillcd  their  functions,  and  are  found  in  deposits  formed  under  similar  con- 
ditions.    {Faroes.) 

Tlie  total  number  of  species  is  greater  in  the  newest  formations  than  in 
those  of  older  date ;  but  the  ratio  of  increase  has  not  been  ascertained. :( 

Distribution  of  Genera  in  Time.  The  doctrine  of  the  Identification  of 
strata  by  fossils  derives  its  chief  value  from  the  fact  that  the  development  and 
distribution  of  Genera  is  as  much  subject  to  law  as  the  distribution  of  species ; 
and  so  far  as  we  know,  follows  a  similar  law. 

Groups  of  strata,  like  the  Zoological  provinces,  may  be  of  various  magni- 
tudes ;  and  whilst  the  smaller  divisions  are  chai'acterized  by  peculiar  species. 


estimated  to  represent  100,000  years,  have  been  accumulated  since  the  era  of  many 
existing  shells.  The  same  may  be  said  of  the  elevation  of  Mont  Blanc,  the  iormatiun 
of  the  Mediterranean  Sea  and  other  grand  physical  events.  The  great  cities  of  anti- 
quity— Rome,  Corinth,  and  Egyptian  Thebes,  stand  upon  raised  sea-beds,  or  alluvial 
deposits,  containing  recent  shells. 

*  M.  AgassJz  and  Prof.  E.  Forbes  have  represented,  diagramatically,  the  distribu- 
tion of  genera  in  time,  by  making  the  horizontal  lines  (such  as  in  p.  415)  swell  out  in 
proportion  to  the  development  of  the  genera.  Those  whose  commencement,  climax, 
and  end  are  ascertained  may  be  represented  by  a  line  of  this  kind 
Genera  which  attain  their  maxima  in  the  present  seas  are  thus  expressed 

+  Land  and  Fresh-water  shells  of  existing  species  are  found  with  the  fossil  bones 
of  the  Mastodon  and  Megalonyx,  in  N.  America.    {Lyell.) 

X  The  number  in  each  formation  depends  on  the  extent  to  which  it  has  been  inves- 
tigated, and  on  the  opinions  entertained  as  to  the  strata  referable  to  it.  Prof.  Phillip*^ 
has  discussed  this  subject  in  his  work  on  Devonian  fossils  (p.  165),  and  in  the 
**  Guide  to  Geology." 

T  3  -- 
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L  um-  o'  bruui^ 


"  trodMli  MIL  uunKruu--  £■  r™r  ic  tkt  lo>i«t  " 
'  ui  kiM  of  jwuenlkiliUL  iu-  .'om^  u^^^  coiHiarRd.  br  XVof.  £.  Torts,  i 
uif^iK!  luifiunuK*  liwii  IK  iiKEiiflcilim  of  Etna  far  i^ffitBi .-  a  neikod  i^ 
siifjiMsiiik  IL  uiMUnU  unu.  ul  uei-oiii:ar  hk  btumUc  oidi  diffnec 
I  udocd  ii  Bii](iit  U  imirTrtii-i-  tin:  •r.xat  fKWTipinnliT  ■'"^—r,  in  ecdi 
•taiK  iUeuI-ui!  kpecia.  tuiu*.  difle  it  ap  brtac  nnw  Rqoir^  tetktBfn- 
liuii  <i(  tijuw  iifm-i-*  &uiti  wit  lotaiirr  to  tit  oUiei- 

A  latui:  u!  tut  <?iittr»ct«f <ifVjc  ^jftcta  of  t^  V.npii*^.  nnt&  b  of  liiitF  ^  is 
AuKfita  or  liidu,  eiwirt  tu  *lm  iunr  (n  ancl  daiibtfB]  air  the  idmiiii 
luaaiit.  Kiierew  it,«  cbanrunittc  f^mcn.  and  nrder  of  wiixi-«inp  ti  dc 
koni  Kiuugn  irc  t)iF  aamt  K  (lit  niusi  di^Unl  Imalhia  ;  and  whuno-  nha 


I. II  uiUoO  ^fvi-cuL-,  an^  tliese  Bfiin  an 
i  [ilnMioi* — SecoudiUT — sad  Tertjaij". 
;  lira*,  caeb  hsringa  uuidIih'  of  ptenliar  fOKia  v 
[ii.  ■    ■   _      ..■  .Ljnig  taWe.  (No.  II.)     Some  of  the  gaura  dtcd  tin 

*  Buk'i-  ruigi:,  likt  liclemiiitci,  but  are  mcDltoDcd  becsuw  of  tlinr  alia 
is  9HI  (MititHiLu'  tjihln.     Tfae  Dama  in  ifai'ici  are  eiUtiog  piiera.* 

'J'ba  llilrd  table  ooaUiru  Ihe  namea  o!  •ome  of  tlie  larger  gtnera.  urangei 
KiWrdiujC  1"  tie  ordiT  of  their  »]i[iearaiice.  TTiia  digram  coDvevt  thi 
liiipnHlua  that  Ihc  terics  of  fuBtLUfer'Uiu  strata  is  not  compltrtelj  known;  m 
tliil  (lit  luKlnulllg  of  many  |irou]iB  of  fDaiils  has  btea  ublitcralcd  in  tiie  aui- 
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II.     T^BLE  OF  CHARACTERISTIC  GENERA. 


Systems 


1.  Cambrian,  or 
Lower  Silurian. 


2.   SiLUAIAN. 


3   Devonian. 


4.  Carboniferous. 


5.  Permian. 


Genera  and  Sub-obmera. 

(  Camaroceras,  Endoceras,  Gonioceras.Pterotheoa. 

Madarea,  Raphistoma,  Holopea,  Platyceras. 

Orthisina,  Flatystrophia,  Porainbonites,  Pseado-orania. 
^  Ambonyohia,  Modiolopsis,  Lyrodesma. 

/Aotinoceras,  Pbragmoceras,  Troobooeras,  Asooceras. 
.  Tbeca,  Holopella,  Morcbisonia,  Atrypa,  Retzia. 
V  Cardiola,  Clidophoras,  Goniopborus,  Grammysia. 

(Bactrites,  Gyroceras,  ClymeniajApioceras,  Serpalaria. 
Spirifera,  Uncites,  Merista,  Davidsonia,  Calceola, 
Stringocepbalus,  Megalodon,  Ortbonota,  Pterinea. 

Nautiloceras,  Discites,  Goniatites,  Porcellia. 
Naticopsis,  Platyscbisma,  Metoptoma,  Producta. 
Avioulo-peoten,  Antbracosia,  Conooardium,  Sedgwiokia. 

{Camaropboria,  Aulosteges,  Stropbaloaia. 
Myalina,  Bakewellia,  Axinus,  Edmondia. 


1 


6.  Trias. 


7.  L.  Jurassic. 


f  Ceratites,  Naticelia,  Platystoma,  Eoninckia,  Cyrtia. 
t  Monotis,  Myopboria,  Pleuropboms,  Opis. 

{Belemnites,  Beloteutbis,  Geoteutbis,  Ammonites. 
Alaria,  Trocbotoma,  Rimola,  Pileolas,  Cylindrites. 
Waldbeimia,  Thecidium,  Spiriferina,  Geromya. 
Grypbaea,  Hippopodiam,  Cardinia,  Myooonoba. 

f  Coccoteutbis,  Acantboteuibis,  X^ptoteatbis,  Nautilas. 
j  Spinigera,  Purpurina,  Nerineea,  Neritoma. 
I  P.teroperna,  Triobitee,  Hypotrema,  Diceras. 
V  Trigonia,  Paobyrisma,  Sowerbia,  Tancredia. 


S.  U.Jurassic. 


9.  L.  Cretaceous. 


10.  U.  Cretaceous. 


{ 


Ci-ioceras,  Toxoceras,Hamalina,  Bacalina. 
Requienia,  Caprinella,  Spbsra,  Tbetis. 

^  Beleranitella,  Conoteutbis,  Turrilites,  Ptycboceras. 
Hamites,  Scapbites,  Pterodonta,  Cinalia,  Tylostoma. 
ActeonoUa,  Globiconcba,  Trigonosemus,  Magaa,  Lyra. 
Neitbea,  Inooeramus,  Hippurites,  Capriua,  Caprotina 


fBeloptera,  Lycbnus,  Megaspira.  Olandina,  Typhit. 
VoluHHthes,  Clavella,  Pseudoliva,  Seraphs,  RimeUa. 
Conorbis,  Strepsidura,  Globulus,  PhortUy  Velates. 


IL  Eocene. 


12.   MlOCBlTB. 


13.  Pliocene. 


Cbilostoma,  Yolvaria,  Liibooardium,  Teredina. 


{Spirulirostra,  Aturia,  Vaginella,  Ferussina, 
Halia,  Proto,  Desbayesia,  Niso,  Cassidaria,  Garolia. 
Grateloupia,  Artemis,  Tapes,  Jouannetia. 

(  Argonauta,  Strombus,  Purpura,  Tropkort. 
\  Foldia,  Ttidiaena,  Cirte,  Veriieordia. 
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IV.    BANOE  OF  FAMILIES  IN  TIME. 


System!  ) 
of  Strata.^ 


ArgonaatiJae  . .  . . 
Teuthidae— Sepiadtt 
Helemnitidffi    . .     . . 

NaatilidsB 

AmmoniUdn  . .  . . 
Orthoceratidae 


Atlantidae— Hyaleidn   ..     . 
Htrombidae— BuccinidaB 

ConidflB— Yolutidae 

Naiicid8&— GalyptraeidaB      . 

Pyramidellidsr. 

CeritbiadaB— Litorinidas      . 
Turbinidae— lanthinidae 
Fissurellldae— ChitonidsB    . 
Neritidae— Patellidce     . .     . 

Dentaliadae      

Tomatellidae  

BuUidaB     

Helicidae— LimaoidaB    . .     . 
LimiiaeidaB — Melauiadas 
Aarioalidce— Cyclostomide 


Terebratolidae . . 
Bhynohonellidae 
SpiriferidBB— Orthidae 
ProduotidflB      . .     . . 
C  raniadae— Lingnlidae 


•  •         •  • 


PeotinidflB 

AvicuUdaB— MytiUdae    ..     .. 
ArcadflB — Trigoniadra    . .     . . 

Unionidce 

ChamidaB— MyadflB        . .     . . 

HipporitidaB     

TridaouidaB      

Cardiadas — LucinidaB    . .     . . 

Cycladidae; 

Cyprinidaa — AnatinidaB . .     . . 

Astartidee 

VenpridflB— TellinidaB   ..     .. 

Mactridae 

SoleuidaB 

OaatroohaBnidaB—PholadidA 


J  a  3  :s  s 
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416  UAKHAL  or  the  hollusca. 

Ditlritali/m  afTamiliei  ifShelUin  Time.  Emplofing  the  term  "fami- 
lies "  far  natural  groupa  of  genera,  and  adopting  the  smalleat  possible  namber 
of  tbem,  we  find  that  aiiteeu,  or  otatly  one-Gftli,  range  through  all  the  geolo- 
gical ajratems.    Only  seven  have  heconle  ejitiact,  viz. — 

BelamnftldK.  BpiriferidiB.  Hippuritids. 

Ammoaitli^a.  Ortblds. 

OrcbooeralidA.  ProductJdtE. 

Three  others  are  uearl;  eitiuct  :— 

NiDtUiilK.  HbyDohonellidie.  TrJgoniade. 

I,  and  become  less  varied  aud  abundant 


ToTDBUllidc.  Cyprlnids.  AnaliiudiB. 

The  eifinct  families  and  genera  apptor  to  have  attained  their  tuaxima  more 
r^dlf  than  th^r  ntiniDtn ;  cantinuing  to  eiisl,  under  obscure  forms,  and  in 
remote  localities,  long  after  the  period  in  which  Ihej  flourished. 

The  introduction  of  new  forms,  alsil,  is  more  rapid  than  the  process  of 
eitiuetion.  If  four  Palieozoic  families  disappear,  twenly-sii  others  replace 
them  in  the  Secondary  aeries  ;  and  three  of  the  tatter  are  succeeded  b;  fifteen 
shell -litearing  familiea  in  the  Tertlarles  sod  eiistlng  seas 

In  consequence  of  ISis  circumstBUce,  the  number  of  tjpes  is  three  times 
greater  in  the  newer  tertiary  than  it  was  at  the  Silurian  period ;  and  since 
there  is  no  evidence  or  in^cation  that  the  earth  nss  ever  destitute  of  life, 
either  wholly  or  in  part,  it  follows  almost  as  a  matter  of  necessiij  that  (he 
earlj  typea  must  haie  been  more  widely  distributed  and  individually  deve- 
loped, than  those  of  the  present  day. 

From  the  following  Table  it  will  be  seen  that  the  number  of  Genera  and 
Families  inureaees  with  an  amount  of  regularity,  which  cannot  be  accidental. 
HoreoieT  the  nJation  of  these  numbers  is  not  liable  to  be  much  altered  by  the 
progress  of  discovery,  or  the  caprice  of  opinion.  The  diacovery  of  new  types, 
ia  not  lihely  U>  he  frequent;  the  imposition  of  new  names,  in  place  of  the  old, 
will  not  increaee  the  number  of  Falieozoic  genera ;  and  the  establishment  of 
6eeh  and  arbitraiy  distinctions  will  affect  all  the  gronps  in  due  proportion. 

If  the  number  of  groups  called  "  Systems  "  were  reduced  to  seven,  {vii. 


DISTKIBUTIOH   OF   UOLLUSCA   IN   TIME. 


■u 

1 

J 

1 

£ 

ToW 

G 

1 

fJumbarof 

™. 

0 

^ 

1 

(D'Srti^nV). 

D         <m 

- 

20 

I 

13 

» 

839 

Prmim 

oa 

« 

at 

17 

^ 

74 

'^ 

;i3 

)60S 

79* 

UC    t««.. 

M 

H 

fi9 

ai47 

E      n 

y 

i 

j| 

I 

,3636 

am 

18,000 

R           &F      U 

i" 

'Z 

i^ 

30,000 

OrdernfappsaTanseofihegTOupiofShilU.  The  EratBDcliDDal  iniportBat 
point  Ehe«n  id  the  precediag  Tables,  ia  the  eo-eiistence  of  the  four  principal 
classes  of  testacea  from  the  earlteat  period.  The  highest  and  the  \o\\  c^t  groups 
nere  most  abundant  ia  (he  palceozoie  age,  the  ordinary  bivalves  aod  anivalres 
attain  their  climax  in  ciistiig  s(»s.    Jf  there  he  an;  ineaDinjc  in  this  order  of 


appearance  it 


nected  nith  the  general  scheme  of  creialiDn,  a 


e  inquired  into  separately  \  but  it  may  be  observed  that  the  lasl-dereloped 
groups  are  also  the  most  typical,  or  chartKieriiUcif  their  cl/us,     (p.  81.) 

The  Cephalopoda  eihihit  amongst  themselres  unmistakahle  evidcDce  of 
order  iu  their  appearance  and  succession.  Hie  (etrabranchiate  group  cornea 
earliest,  and  culminates  about  the  period  of  the  first  appearance  of  the  more 
highly-organized  cuttle-fishes.t  The  families  of  each  division  which  are  leut 
unlike  {Orikaceratida  aad  Belemnitida)  were  respectively  the  firat  deve- 

ilrala  bal\  abori  and  teloic,  aa  ndl  u  Ihote  ictuill;  found  In  Lt, 

t  Tbe  Pal^oleuthiiof  Bronn  (not  D'Oib.)  appeuilo  He  tJUh-toHt,  from  the  tquli 
Talent  ot  the  Old  red  ■uililans  IU  the  £ifel. 


4  IS  MANUAL   OF   THE    U0LLU8CA.  I 

AmoDgst  (be  Brachiopoda  the  hingc-leaa  geners  attained  their  muimum 
in  the  pilteoioic  ajte,  and  oiilytbree  now  survive,  {Lingitla,  DUdna,  Crania,) 
~the  npresealaticea  of  as  uiaoj  distinct  families.  Of  the  geoera  with  arti- 
culated valves,  those  provided  with  gpirat  arms  appeared  first  ftud  attained 
their  maiiraiun  while  the  Terebralalida  were  still  few  in  number.  The  lub- 
division  with  calcarious  spires  disappeared  irith  the  Liasaic  period,  whereu 
the  geufU  Rhjnchonella  stiJi  eiista.  Laally,  the  tj'pical  group,  TeTebrtUif 
lida,  attained  its  maiimuni  in  the  chalk  period,  and  is  scarce);  yet  on  the 
decline.  The  aunibcr  of  sub'genera  (as  well  as  jreners,)  in  each  eystem,  ii 
stated  in  the  prccediog  table,  because  this  gronp  shews  a  tendency  to 
"  polarity,"  or  excessive  develupment  at  the  atia  of  the  series.* 

The  genera  of  oidinary  bivalves  (Cmckifeta)  are  seven  times  more  nil- 
merons  in  the  newer  tertiary  than  in  the  oldest  gCDlogicat  system,  TtE 
palceozoic  formatious  canlaiu  numerous  geuera  of  all  the  families  with  an 
optnmantU;  Cifprinida,  Anatinidir,  and  theanomalnns  genus  CoaocardiiiK. 
The  mass  of  siphouated  bivalves  do  uot  appear  till  the  middle  of  the  second- 
ary age,  and  are  only  now  at  their  niaiimum. 

The  Gasteropoda  are  represented  in  the  palicozoje  strata  b;  sereral 
genera  closely  alhed  to  Ibe  diminutive  Mtsnla  and  Scitaard/a,  and  by  others 
perhaps  related  to  larithina.  The  Naticidrc,  and  Calgptrreid/e  are  plentifal, 
and  there  are  several  genera  of  elongated  spii-al  shells  refirrred  to  the  Pgra- 
mideUida.  In  the  seeundary  strata,  holoatomatous  shells  become  pleutiful; 
and  in  a  few  peculiar  localities  (especially  Southern  India)  the  genera  of 
siphonated  univalves  make  their  appearance  in  strata  of  Cretaceous  s^. 
Fresh-water  Fulmonifera  of  the  recent  genus  Fkgsa  occur  in  the  Purbccli 
strata,  but  the  marine  ur-breathers  and  land-snuils  have  uot  certainly  bteu 
found  in  strata  alder  than  the  Eocene  tertiary. 

Ordi-r  ofSuecemon  of  Groapi  of  Shd!s.—l<,  has  been  already  pointed 
oat  that  animals  which  are  closely  allied  in  structure  and  habits,  rarely  live 
together,  bnt  occupy  distinct  aTtaa,  and  are  termed  "  representative  species." 
The  same  thing  has  been  observed  in  the  distribution  of  fossils ;  the  species 
of  luoceseive  strata  are  mostly  representative. 

At  wider  intervals  of  time  and  space,  the  representation  is  on!y  generic, 
and  the  relative  proportions  of  the  lai^er  groups  are  also  changed. 

jrms  is  often  so  regular  "S  to  mislead  a  snperfieial 
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It  is  now  generally  admitted  that  the  earlier  forms  of  life,  strange  as 
many  of  them  seem  to  us,  were  really  less  metamorphosed — or  departed  less 
widely  from  their  ideal  archetypes — than  those  of  later  periods  and  of  the 
present  day.*  The  types  first  developed  are  most  like  the  embryonic  forms 
of  their  respective  groups,  and  the  progression  observed  is  from  these  general 
types  to  forms  more  highly  specialized.  i{Oioen.) 

Migration  of  Species  and  diffusion  of  Genera  in  'Former  Times. — Having 
adopted  the  doctrine  of  the  continuity  of  specific  and  generic  areas,  it  remains 
to  be  shewn  that  such  groups  as  are  now  widely  scattered  can  have  been 
diffused  from  common  centres,  and  that  the  barriers  which  now  divide  them 
have  not  always  existed. 

In  the  first  place  it  will  be  noticed  that  the  mass  of  the  stratified  rocks 
are  of  marine  origin^  a  circumstance  not  to  be  wondered  at,  since  the  area  of 
the  sea  is  twice  as  great  as  the  land,  and  probably  l^as  always  been  so ;  for 
th«  average  depth  of  the  sea  is  much  greater  than  the  general  elevation  of  the 
land.f 

The  mineral  changes  in  the  strata  may  sometimes  be  accounted  for  by 
changes  in  the  depth  of  the  sea,  or  an  altered  direction  of  the  currents.  Bnt 
iu  maDy  instances  the  sea-bed  has  been  elevated  so  as  to  become  dry  land,  in 
the  interval  between  the  formation  of  two  distinct  marine  strata ;  and  these 
alterations  are  believed  to  occur  (at  least)  once  in  each  formation. 

If  every  part  of  what  is  now  dry  land  has  (on  the  average)  been  thirty 
times  submerged,  and  has  formed  part  of  the  sea-bed  during  two-thirds  of 
all  the  past  geological  time ; — there  will  be  no  difficulty  in  accounting  for  the 
migration  of  sea-shells,  or  the  diffusion  of  marine  genera* 

On  the  other  hand  it  may  be  inferred  that  every  part  of  the  present  sea 
has  been  dry  land  many  different  times ; — on  an  average  not  less  than  thirty 
times, — amounting  to  one-third  of  the  whole  interval  since  the  Cambrian 
epoch. 

The  average  duration  of  the  marine  species  has  been  assumed  at  only  one« 
third  the  length  of  a  geological  period,  and  this  harmonises  with  the  fact  that 
so  few  (either  living  or  extinct)  have  a  world-wide  distribution. 

The  life  of  the  land-snails  and  of  the  fresh-water  shells  has  been  of  longer 


*  Mr  Darwin  has  pointed  out  that  the  setsile  Cirripedes,  which  are  more  highly 
inetaraorphosed  than  the  Lepadidee,  were  the  last  to  appear.  The  fossil  mammalia 
afford,  however,  the  most  remarkable  examples  of  this  law.  At  the  present  day  such 
an  animal  as  the  three-toed  horse  {Hippotherium}  of  the  Miocene  Tertiary  would  be 
deemed  a  lusus  naturce,  but  in  truth  the  ordinary  horse  is  far  more  wonderful.  Un- 
fortunately, a  new  "  vulgar  error"  has  arisen  from  the  terms  in  which  extinct  animals 
have  sometimes  been  described— as  if  they  had  been  constructed  upon  several  distinct 
types,  and  combined  the  character  of  several  classes ! 

+  The  enormous  thickness  of  the  older  rocks  in  all  parts  of  the  world,  has  been 
held  to  indicate  the  prevalence  of  deep  water  iu  the  primeval  seas. 
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■Tcnge  alteat,  enabling  them  to  leqiure  &  wi4e  nagt,  notwitlutuiding  iUi 

tudf  migmtiouB. 

But  wheu  ne  eomplire  the  eatimBted  rate  ol  chmffi  ia  physical  gcogn 

ph;  witli  the  dnraltou  of  genera  and  famUitt  of  ahella,  we  not  onlf  b 

ample  time  for  their  diffusion  hy  land  or  tea  oier  lai^  portions  of  the  iroril, 

but  ire  may  perceive  that  tuch  transferencee  of  the  x 

b*Te  become  inevitable. 

Method  of  Qeologieal  InveHigation.—la  whaleser  way  geological  hiifai; 

is  written,  its  original  inveatigstors  have  only  one  method  of  proceeding— 

from  the  known  to  the  udknown— or  backwards  i     " 
The  newest  and  most  superficial  deposits  cant 

his  worki,  and  the  animals  he  has  introduced. 

Hose  of  pre-hisCoric  date,  but  still  very  modem,  contAin  shells,  ftc..  of 

recent  species,  bat  in  proportions  different  from  those  which  now  prenfl. 
(p.  884,  887).  Some  of  the  «(iecies  may  be  eitiiict  in  the  immediate  nei|b- 
bonrbood  of  the  deposits,  bnt  still  living  at 

In  the  harhonr  of  New  Bedford  are  colonies  of  dead  shells  of  the  Pirfai 
cottaSa,  a  species  living  on  the  poast  of  the  Sonthcrn  States.  At  BI■ck1^ 
Bhsm,  Sussex,  there  is  a  raised  sea-bed  cont  :iniDg  Zi  species  of  sea-sheSt 
living  on  the  same  coast,  and  3  no  longer  living  there,  vii. — Pecten  polymm- 
pktu,  ft  HediterraneBn  shell  ^  and  Latraria  nigoaa,  still  fonnd  on  the  couti 
oF  Portugal  aed  Mogador. 

Tirtiaty  Age. — If  any  distinction  is  to  be  made  between  "Tertiary"  and 
"Post-tertiary"  strata,  the  former  term  should  he  restricted  to  those  deposili 
which  contain  some  exlinct  species.  And  the  newest  of  these,  io  Britwn, 
contain  an  assemblsge  of  Northern  shells.  Frof.  Forbes  hae  published  a  list 
of  134  epedea  of  shells  from  these  "  Glacial  beds,''  nearly  all  of  which  arc 
now  emtJDg  in  British  seas.* 

Id  most  of  the  localities  for  glscial  shells,  the  speeies  ere  all  recent;  but 
at  Bridlington,  Yorkshire;  and  in  the  Norwich  Ca^,  a  few  eitiuct  specio 
are  found,  (e.  g.  Nucula  Cobboldia,  PI.  17,  f.  18.)  At  Chillesfcrd,  Suffolk, 
ToWa  arctiea  and  myalU  occur  of  large  size  and  in  eioellent  preservation, 
with  nnmerons  specimens  of  J/j  a  tnncaia,  erect  as  they  lived,  in  the  mnddy 
sea-bed.  Trophon  icalariforiae,  Admele  viridula,  Sealai-ia  grxHlandiea, 
and  ^'itlli-,!  (ir,>;,hi„i!:e,i.  ;;].!,  o,-fiir  la  Itn^  Kui-»i<-li  i-|-!L| 
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vered  similar  beds  near  Quebec,  50 — 200  feet  above  the  River  St.  Lawrence, 
containing  an  assemblage  of  shells  entirely  arctic  in  character ;  whereas  in 
the  present  gulf  he  obtained  aa  admiiture  of  the  Ameiican  representatives  of 
liusitanian  types,  Mesodesma^  Periploma,  Petricolay  Crepidula. 

The  glacial  deposits  of  the  northern  hemisphere  extend  about  15°  sonth 
of  the  line  of  **  northern  limit  of  trees  ;*'  but  this  comparatively  recent  exten« 
sion  of  the  Arctic  ocean  does  not  appear  to  have  much  influenced,  if  it  ever 
invaded,  the  inland  basin  of  the  Aralo-Caspian,  wbich  contains  only  one 
species  common  to  the  White  Sea,  Cardium  edule,  var.  rmticum.* 

The  older  pliocene  period  is  represented  in  England  by  the  Coralline 
Cragy  a  deposit  containing  340  species  of  shells.  Of  these  73  are  living 
British  species,  but  (with  two  or  three  exceptions)  they  are  such  as  range 
south  of  Britain.  (Forbes)  The  remainder  are  extinct,  or  living  only  to  the 
south,  especially  in  the  Lusitanian  province ;  e.  g.  Fossarus  sulcatuSj  Luci' 
nopsis  Lajonkairiiy  Chama  gryphoideSy  and  species  of  Cassidaria,  Cleodoraf 
SigaretuSy  Terebra,  Columlella  and  Pyramidella.  It  also  contains  a  few 
forms  belonging  to  an  earlier  age, — a  Pholadomifay  a  true  Pyrula,  a  Lingnlaf 
and  a  large  Voluta,  resembling  the  Magellanic  species. 

The  shells  of  the  newer  tertiaries  are  always  identical,  at  least  genericallg, 
with  those  of  the  nearest  coasts.  Tims,  in  Patagonia,  are  found  specieff  of 
Trophotiy  Crepidula^  Monoceros,  PseudoUvay  Voluta^  Olioa,  Crassatellay  and 
Solenella.  The  tertiaries  of  the  United  States  contain  species  of  Rtlgur, 
Mercenaria  and  Gnathodon.  The  miocene  shells  of  St.  Domingo  appear  at 
first  sight  to  be  all  of  recent  speciesy  but  on  comparison  prove  to  be  mostly 
distinct. 

The  proportion  of  extinct  specie^  in  the  Pliocene  tertiary,  varies  from 
1 — 50  per  cent.  If  a  deposit  contains  more  than  50  per  cent,  of  extinct 
species  it  is  referred  to  the  Miocene  period ;  and  this  test  is  particularly 
valuable  since  the  modem  deposits  are  often  isolated,  and  frequently  no  assist- 
ance can  be  derived  from  superposition,  or  even  from  identity  of  species. 

In  the  Eocene  tertiaries  we  perceive  the  "dawn"  of  the  present  order  of 
things.  All,  or  very  nearly  all,  the  species  are  different,  but  a  large  propor- 
tion of  the  genera  are  still  existing,  though  not  always  in  the  seas  nearest 
to  the  localities  where  they  occur  fossil. 

Thus  in  the  London  clay  are  {onnA-^Bostellaria,  Oliva^  Ancillaria,  and 
Vulsella,  genera  still  living  in  the  Red  Sea ;  and  many  species  of  Nautilus, 
lUmella,  Seraphs,  Contts,  Mitra,  Pyrula,  PhortiSy  Liutia,  Cardilia, — genera 
characteristic  of  the  Indian  Ocean ;  Cyprovula,  Typhis  and  FolutililAes,  now ' 

*  Mr.  Win.  Hopkins  of  Cambridge  has  investigated  the  causes  which  may  have 
produced  a  temporary  extension  of  the  Arctic  phenomena  in  £urope;  and  considers 
the  most  efficient  and  probable  cause  would  be  a  diversion  of  the  Golf-stream,  which 
he  supposes  to  have  flowed  up  what  is  now  the  valley  of  the  Mississippi— (6<o/. 
Journal.) 
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lif  ing  at  the  Cope ;  Clacella,  at  the  MarquesBS,  Hod  Fteudoliea,  1 
speciei  of  JfuriJ-,  whose  recent  anali^uea  u     '       '         ~ 
S.  AmetKt, 

The  freshiirater  shells  of  thiii  period  are  Old-World  forms;  Xiflanopai, 
Folamidei,  Lampasia,  Melanatria  aud  Aemalura .'  whilst  the  )aad-ilirlb 
form  *  group  quite  Americaa  ia  eharacter;  large  specie*  of  Olandima 
BulimHt  (with  reflected  lip)  Mej/alomaitowa  (anmia),  a  Cye/alui  (with  ill 
opetoulam)  like  C.  Jamaicevsit,  and  the  little  Helii  labgriaChiciu. 

Secondary  Age. — Id  none  of  the  older  atrata  do  we  find  indtcationi  of » 
winner  climate  having  prevailed,  in  the  latitude  of  Eiiglaad,  than  that  which 
marks  the  period  of  the  London  clay.  And  this  ia  not  more  than  on  be 
aceonnted  for  by  auch  a  cause  aa  the  flow  of  au  equatorial  curreut  from  the 
direction  of  the  Red  Sea,  until  aiTcsted  hf  a  routinent  to  the  eouth-n 
auppoaed  hy  Mr.  Prestnich,  in  the  regiuD  of  the  Aiores, 

Some  indications  eiist  of  a  more  moderate  climate  havidg  obtained  ii 
the  north  polar  regions;  for  remains  of  the  Ichlhyosaarut  were  fouitd  it 
Binionth  Id.  the  furthest  point  reached  by  Sir  E.  Belcher's  eipedition. 

The  peculiar  physical  conditioua  of  the  Chalk  period  are  represented  it 
the  present  day,  not  so  much  hy  the  Coiat-sea,  aa  by  the  .£gean,  where  cal- 
caieooi  mud,  derived  from  the  waste  of  the  acaglia  regions,  ia  being  rapidly 
deposited  in  deep  water.    {Forbes), 

The  Wealdet  period  was  styled  the  "  Ags  of  Reptiles"  by  Dr.  Mantell, 
who  compared  the  state  of  England  at  that  time  with  the  present  condiUoa 
of  the  Galap^os  lelanda. 

The  Oolilie  period  finds  its  parallel  In  Australia,  as  long  since  pointed 
oat  bj  Prof.  Phillips,  and  the  compariaon  holds  good  to  some  eitent,  both 
fbr  the  MariDG  and  Terrestrial  Faunas, 

Hb  Trial,  with  its  foot-prints  of  gigantic  wingless  birds,  has  been  com- 
paied  with  the  state  of  the  Mascarene  Islands  only  a  few  eeuturiea  ago,  and 
with  the  New  Zealand  Fauna,  where  birds  are  still  the  highest  aborigtnil 
inhabitants.* 

Pa!aotoic  Age. — It  has  lately  been  au^eated  hy  Prof.  Ramsay  that 
signs  of  gUciaJ  action  may  be  traced  in  some  of  the  trappean  conglomerates 
of  the  Fermian  Feriod ;  and  Mr.  Paire  has  endeavoured  to  apply  the  same 

litllr     ■■ 
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they  had  derived  from  the  occurrence  of  certain  fossil  plants,  corals,  and  shells, 
in  high  hititiides. 

The  absence  of  remains  of  mammalia  in  the  palecozoic  formations,  is  at 
present  a  remarkable  fact,  bnt  it  is  completely  paralleled  in  the  great  modem 
xoological  province  of  the  Pacific  Islands. 

Baron  Humboldt  has  speculated  on  the  possibility  of  some  land  being  yet 
discovered,  where  gigantic  lichens  and  arborescent  mosses  may  be  the  princes 
of  the  vegetable  kingdom*.  If  such  exist,  to  shadow  the  Paleeozoic  age,  its 
appropriute  inhabitants  would  be  like  the  cavern-haunting  Proteus,  and  the 
Silures  which  find  an  asylum  eveji  in  the  craters  of  the  Andes. 

What  then  is  it  which  has  chiefly  determined  the  character  of  the  present 
Zoological  provinces?  "What  law,  more  powerful  than  climate,  more  influen« 
tial  than  soil,  and  food,  and  shelter  ;  nay,  often  seemingly  producing  results 
opposed  to  a  priori  probability,  and  at  variance  with  the  suitableness  of  con- 
ditions Pf 

The  answer  is,  that  each  fauna  bears,  above  all  things,  the  impress  of  the 
age  to  which  it  belongs.  Each  has  undergone  a  series  of  vicissitudes  up  to 
the  time  when  its  barriers  became  fixed,  and  after  its  isolation  it  has  known 
no  further  change,  but  decline.  ^ 

As  regards  the  great  types  of  terrestrial  organization,  their  point  of  com- 
mon origin  seems  to  have  been  the  centre  of  the  Old  World.  Here  they 
appear  to  have  been  formed  in  succession,  and  diffused  outwards  in  all  possible 
direction Sr  to  the  ends  of  the  earth ;  each  wave  of  life  developing  in  its  pro- 
gress special  forms  adapted  to  the  circumstances  of  the  times,  and  exempli- 
fying the  modifications  of  which  each  type  was  capable.:^ 


Chapter  IV. 
ON  COLLECTING  SHELLS. 

The  circumstances  under  which  shells  are  found  is  a  subject  so  intimately 
connected  with  the  methods  of  collecting  them,  as  to  make  it  undesirable  to 
treat  of  them  separately.  ' 

Naturalists  distinguish  between  the  habitats,  or  geographical  localities  of 
species,  and  the  stations  or  circumstances  in  which  they  are  found :  to  the 
latter  subject  only  slight  allusion  has  been  hitherto  made.     (p.  11). 

Land-shells  are  most  abundant  on  calcareous  soils,  (p.  37)  and  in  warm 
and  moist  climates.  The  British  species  are  collected  with  advantage  in 
autumn,  when  full-grown,  andshowing  themselves  freelyin  the  dews  of  morning 
and  evening.   Some  species,  like  bulimus  acutus,  are  found  only  near  the  sea ; 

*  Views  of  Nature,  p.  221.  Bohn's  ed.       t  Burchell,  in  Darwin's  Journal,  p.  87. 

X  "  The  Tide  o:^  Vegetation  has,  in  the  intertropical  Pacific  Islands,  set  in  a 
direction  contrary  to  the  prevailing  winds ;  namely,  from  the  Asiatic,  and  not  from 
the  American  shores."    (Hooker,  1.  o.  p.  211,  note.) 
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Bmlimiu  Lackhamentii  nacends  beech-trees  on  the  Clitlk  downi  and  CetlO' 
woldeB ;  Pupa  Juniptri  and  Ile/ix  umiilicala  occur  chiefl;  on  rock)  u 
alone  walls.  The  moia-frequcnling  Clamilix  may  be  obtained  even  in  miU 
wiDtnr  weather  at  the  roofa  of  Ireea;  the  amall  apeeics  of  Fapa  (fti  ftriifii 
an  aometimca  taken  abundanlly  when  s^reepiug  net  grass  with  aa  ineeetul; 
Aeitula  fusra  lives  at  the  routs  of  graas  -.  Cionslla  acicula  is  fouad  in  oU 
bones,  (sneh  as  occur  in  Daniab  bnrial  grounds  '.)  and  occasionally  inmo?ii( 
gsrden-bnlba  ^  Selii  aeuleala  bas  beco  met  with  oo  the  under  sides  ofkara 
{e.  g.  the  ajcamore),  a  few  feet  from  the  earth. 

la  tropical  countries  a  large  number  of  the  Isjid  saaila  are  arioml  ii 
iheir  babita.  The  Weat  Indian  Palma  (such  as  OteodoxiL  refia)  aretki 
diosen  abode  of  maoy  species  of  Ilelicidx.  Mr.  Coulhoity  found  Bi 
amria  /tporU  oa  the  orange  and  myitle-lrees  near  Rio,  and  Parln/a  id 
RelUiita,  on  the  DracEiias  and  IJanaiiBs  of  the  Poljnesisn  Islandaj  sni 
the  saUora  of  H.M.S.  Rattlesnake,  ia  Cajjlain  Owen  Stanley's  eipe 
became  eipert  tn  callccting  Geotmehi  in  the  trees  of  the  Anatralisn  isliadi. 

The  great  tropical  Bulind  and  Aekatina  will  aometimes  la;  th^  ({p 

*        The  foUoHiDg  are  eiamples  of  the  elecatious  at  which  laod-SDails  ban 
been  found,  (pp.  IflS,  166.) 

Helti  pomalla,  SOOO  feel~AlpB.  (Jeffreys.) 


—       Lmaatckiaaiis,  8000  ft 
PapBHstlerianml^aO-aMOfl. 


Titrina  glaclilia,  Fortaea,  SUOQ  O.    MtB.  Ibna, 

—  MinnlimB.aoOO-aoOOft.  B^^goa.(^^Aoi 

—  Tanerifte.aooa— flaiOft,    Madeira. 
HeUoIna  ocoldenuUs.  Ouildin?,  SOno  it.  SL  Vis 


Tho  land-si 
(p.  19),  ind  re 
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flags  and  rushes  may  be  pulled  up  with  a  boat-hook ;  and  CycJades  as  well 
as  univalves,  may  be  obtained  by  shaking  aquatic  plants  over  the  net.  For 
getting  up  the  Pearl- mussels,  the  most  efficient  instrument  is  a  tin  bowl,  perfo- 
rated like  a  sieve,  and  fitted  on  the  end  of  a  staflF,  or  jointed  rod.  {Pickering.) 

In  some  situations  the  freshwater  shells  are  all  much  eroded,  (p.  41, 273,) 
or  coated  with  a  ferruginous  deposit.  It  may  be  desirable  to  find  out  the 
localities  where  the  specimens  are  in  best  condition  before  collecting  exten- 
sively. The  opercula  should  always  be  preserved  with  the  shells  to  which 
they  belong ;  those  of  the  Cyclosiomida,  and  Melayiiada  are  particularly  in- 
teresting. 

The  Auriculida  are  especially  met  with  in  damp  places  by  the  sea ;  in 
mangrove- swamps,  and  creeks  and  river-banks  where  the  water  becomes 
brackish.  Amphibola  and  Assiminea  are  found  in  salt-marshes,  Siphonaria 
and  Peronia  on  the  shore,  between  tide-marks. 

Collecting  Sea-shells. — The  following  remarks  are  from  the  pen  of  an 
experienced  conchologist,  Mr.  W.  J.  Broderip. — "  When  the  tide  is  at  the 
lowest,  the  collector  should  wade  among  the  rocks  and  pools  near  the  shore, 
and  search  under  overhanging  ledges  of  rock  as  far  as  his  arms  can  reach. 
An  iron  rake,  with  long  close-set  teeth,  will  be  a  useful  implement  on  such 
occasions.  He  should  turn  over  all  loose  stones  and  growing  sea-weeds, 
taking  care  to  protect  his  hands  with  gloves,  and  his  feet  with  shoes  and 
stockings  against  the  sharp  spines  of  echiniy  the  back-fins  of  sting-fishes,  and 
the  stings  of  medusa.  In  detaching  chitons  and  limpets  which  are  all  to  be 
sought  for  on  rocky  coasts,  the  spatula  or  case  knife  will  prove  a  valuable 
assistant.  Those  who  have  paid  particular  attention  to  preserving  chitons 
have  found  it  necessary  to  suffer  them  to  die  under  pressure  between  two 
boards.  Ormers  {ITaliotides)  may  be  removed  from  the  rocks  to  which  they 
adhere  by  throwing  a  little  warm  water  over  them,  and  then  giving  them  a 
sharp  push  with  the  foot  sideways,  when  mere  violence  would  be  of  no  avail 
without  injuring  the  shell.  Rolled  madrepores  and  loose  fragments  of  rock 
should  be  turned  over;  Cowries  and  other  shell-fish  frequently  harbour  under 
thera.  Numbers  of  shell-fish  are  generally  to  be  found  about  coral-reefs." 
In  coral-regions  the  services  of  natives,  should  be  obtained,  as  they  may  ren- 
der much  assistance  by  diving  or  wading. 

Advantage  may  be  taken  of  spring-tides,  especially  at  the  equinoxes,  to 
examine  lower  tracts  of  sea-shore  than  are  ordinarily  accessible.  Many 
bivalves  bury  in  sand  and  mud  at  extreme  low-water,  and  may  be  obtained 
alive  by  digging  with  a  spade  or  fork  ;  others  may  be  found  boring  in  piles 
and  rocks  and  require  the  hammer  and  chisel  for  their  extraction.* 

*  Bivalves  may  be  boiled,  and  their  soft  parts  removed  when  the  shells  gape. 
Care  should  be  taken  not  to  injure  the  ligament,  or  hinge,  especially  in  the  genera 
like  the  Anatinid)  provided  with  an  ossicle.  
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Mr,  Joshua  Alder  rcmartiB  tbat,  "  in  coDectiag  among  rodcs  the  priDcipil 
thing  IB  to  look  close,  particularly  in  crcTicea  aod  uoder  atooea.  Mioutc  i 
inhabitiog  aea-weeil  are  beat  obtained  by'gathering  tlia  need  and  imu 
it  for  eome  time  ia  a  beaia  of  aea-water.  wheu  the  little  mollustu  will  gei 
creep  out.  If  tlie  shells  01117  aie  wanted,  the  aurer  and  more  ready  iiijii 
to  plunge  the  weed  into  fresh-water,  nhca  the  uiinisla  immediately  &11  to  Ik 
bottom," 

The  fioat'mg  moihtsca  of  the  open  sea,  eapeciall}'  in  tropical  latiCnda, 
are  eompBrfltivcly  little  known.  Good  diawinga,  and  descriptions  made  froo 
the  life,  are  most  valuable,  "  Of  the  animal  uf  the  Spintia,  entire  spedmui 
are  greatly  wanted.  If  captured  alive,  its  movemeuts  should  be  watehoi  in 
a  vessel  of  sea-water,  to  see  whether  it  has  the  power  of  rising  end  sinking  il 
will ;  its  mode  of  swimming,  and  position  during  these  movements,  and  wha 
at  rest.  The  chambered  shell  should  be  opened  under  water,  to  aacertai 
contains  gas,  the  nature  of  which  should  if,  possible,  he  made  out.  Tbepeaii; 
nautilus  requires  the  same  observations,  which  would  be  attended  wiUi  more 
precision  and  facility  from  its  larger  size."     (Owen.)* 

The  iBKi^g-nel  used  by  Mr.  Mo  GiUi-rsy  "cqnsisted  of  ,  bag  of  4»ll*illf 
(used  for  flagal  two  feet  deep,  the  mouth  of  whii^h  was  sewn  round  a  wo^si 
hoop  14  inches  ID  diameter  1  three  piEi;ea  of  cord,  a  foot  atid  a  half  long,  ncre 
aecnred  to  the  hoop  at  cqiiul  iutervals  and  had  their  ends  tied  togellitr. 
When  in  use  the  net  wns  towed  astern,  clear  of  the  ship's  wake,  by  a  tluol 
oord  secured  to  one  of  the  quarter  boats,  or  belil  in  the  hand.  The  scape  of 
the  line  leijalred  was  ri^ulated  by  the  speed  of  the  vcskI  at  tbc  time,  and  the 
■moont  of  strain  caused  by  the  partially  submerged  iiel."t 

Ttaaliitg.—Mt.  John  W,  Woodall,  of  Scarbro'.  has  kindly  furnished  the 
[ollowing  sketches  and  partipnlara; — "  Y\g.  227,  is  intended  to  repretcut  1 
troal-Het,  at  work  on  the  bottom  of  the  sea.  The  side  franiea  are  of  iron, 
the  upper  beatn  of  wood,  aud  the  lower  edge  of  the  net  is  kept  down  to  the 
ground  by  means  of  a  chain,  which  is  wolded  or  wrapped  round  with  old  rape. 
The  beam  is  generally  from  40  to  50  feet  in  lenulb,  and  about  8  inciiei 
iquarc.  The  net  is  about  30  yards  in  depth,  and  has  a  couple  of  po 
inside.  The  end  is  untied  when  the  net  a  hnulcd  on  board  for  the  pur]>09e 
uF  taking  the  lish  oat.  These  nets  csu  ocly  be  worked  where  the  botlc 
the  sen  is  fr™  from  rocitd,    Tlicy  arcs  used  by  IiiiqIs  i-f  3ri  to  CO  [una,  ma 
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Pig.  227.  A  Trawl-net.    A.  Side  view;  C.  I»lan  ;  B.  Net  in  operation. 

Kettle-nets. — On  the  flat,  saudy  coast  of  Kent  and  Susisex,  the  mackerel- 
fishery  is  pursued  by  setting  up  stakes  10  or  15  feet  high,  at  distances  of  10 
feet  apart,  in  lines  running  outwards  from  the  shore  at  high-water,  to  low- 
water  neap  tides,  where  they  are  turned  in  the  direction  of  the  tide.  To 
these  stakes,  nets  are  attached  and  leaded,  which  remain  as  long  as  the  fish 
are  on  the  coast.     Cuttle-fish  are  frequently  taken  in  these  nets. 

Deep-sea  Fishery. — In  North  Britain  an  extensive  ground-fishery  is  con- 
ducted by  means  of  long  lines, — often  a  mile  in  length — with  hooks  and  baits 
every  few  yards.  These  lines  are  laid  out  at  night,  near  the  coast,  and  taken 
up  the  next  morning.  When  used  out  at  sea,  the  boats  lay  by  for  a  few 
hours,  and  then  take  up  the  lines.  The  carnivorous  whelks  adhere  to  the 
baits  (which  have  not  been  seized  by  fishes),  and  sometimes  a  bushel  oi 
them  are  taken  in  this  way  from  a  single  line.  Rhynehonella  pHHttcea, 
Panopaa  Norvegicay  Velutina,  and  some  of  the  scarce  Fust,  have  been 
obtained  from  these  lines,  the  bivalves  having  been  entangled  accidentally  by 
the  hooks. 

For  trapping  whelks  on  rocky  ground  a  net  may  be  made,  such  as  is  used 
for  crabs  and  lobsters,  by  attaching  a  loose  bag  to  an  iron  ring  of  a  yard 
across.  This  is  fastened  to  a  rope  by  three  equal  strings,  baited  with  dead 
fish,  and  let  down  from  a  vessel  at  anchor,  or  still  bettier  from  a  buoy.  It  is 
put  down  over-night,  and  hauled  up  gently  in  the  morning. 

Mr.  D'Urbau  informs  us  that  Naiica  AkUri  and  numUifera  are  fre- 
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Bo^or,  Saasei,  wfaich  Ui^  enta  to  Eetd 


queatlj  foond  iu  tbe  lobateT'poti 
upon  tbe  biit. 

Dredging. — Ths  DredKee  iiKd  id  the  Ofgter  and  WIielk-Galieries  m  M 
rudely  oikde  as  to  iujore  tbe  mare  ilelicate  msriae  oniiDals,  and  suller  *ll  Ibt 
lainnte  things  to  escape.  It  is  therefore  Decessir;  to  have  instnuncDU 
sparinlly  adapted  for  the  nataraHsf  <  wort. 


of  the  Framework  of  BDradge,  reduced  to  1. 

Fig.  238  is  a  plan,  and  Fig.  229  a  side-ri«, 
of  a  small  dredge,  belonging  f  o  Mr.  J.  S.  Bowff. 
faauk,  and  auiled  for  such  work  as  a  private  col- 
icctor  might  do  on  the  Engliah  const.     It  ia  rati" 
of  wrought  iron,  with  moreabie  joints  so  as  U 
fold  up  and  carrj  in  the  bond.     The  bag  attachd 
to  tho  dredge  ia  formed  of  two  pieces  of  raw  hiJf 
(A,  A),  connected  at  tbe  ends  and  bottom  Ity  M» 
{»)  mndfl  of  cod-lino,  to  allow  the  water  to  escspf  i 
and  is   r,.te«tti  to  the  frmno  with  copper-wire, 
through  the  ejelet  boles.      The   towing  rope  a 
ntlocheiJ  to  the  rings  (r,  t),  and  when  throin 
overboard  it  scrapes  with  oijo  or  other  of 
r-utling  edges  (a,  e').     The  opening  is  made  nari 
to  prevent  ihoaiimiaaion  of  large  nnd  heavy  Bloi 
Drerlgins  should  not  beaftEinpted  inaciiin 
boal,  unlesB  near  shore,  in  amooth  water,  and  » 
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The  whelk  and  oyster-dredgers  employ  a  decked  sailing-yessel,  and  work 
several  dredges  simultaneously,  each  requiring  a  person  to  manage  it.  The 
dredges  are  pnt  overboard  on  the  weather-side,  and  the  ropes  made  fast  to  a 
bulwark  or  thwart ;  each  dredger  holds  the  rop&  in  his  hand,  after  giving  it 
a  single  turn  round  a  thwart  or  "  belaying-pin,"  to  regulate  the  strain  by 
means  of  the  spare  line.  When  a  suflBcient  distance  has  heem  traversed,  or 
the  ropes  strain  with  the  weight  of  mud  and  stones,  the  vessel  is  brought  to, 
and  the  dredges  hauled  up  and  emptied.* 

The  length  of  line  required  is  about  double  tbe  depth  of  the  water.  If 
the  line  is  too  short  tiie  dredge  will  only  ddm  tbe  bottom ;  if  too  long  it  will 
be  in  danger  of  getting  fast.  When  the' bottom  is  loose  sand  or  sofi  mud,  the 
line  must  be  shortened,  or  the  vessel  have  more  way,  or  else  the  dredge  will 
be  apt  to  get  buried. 

The  strength  of  the  line  ought  to  be  sufficient  to  anchor  tbe  vessel  in 
smooth  water, — though  not,  of  course,  when  there  is  mnch  way  on  her,-9-8o 
that  if  the  dredge  gets  fonl  it  is  necessary  to  let  out  the  spare  line  and  rdieTe 
the  strain,  while  the  vessel  is  brought  round.  The  dredge  will  then  luoaliy 
capsize,  and  may  be  hauled  up. 

If  the  bottom  is  at  all  rocky,  a  small  strong  dredge  is  beat.  Hie  line 
rnust  be  shortened,  and  some  additional  precautions  may  be  taken,  such  as 
fastening  the  rope  to  one  ring  of  the  dredge,  and  tieing  the  other  with  spun 
yam,  which  will  break  under  a  sudden  and  dangerous  strain,  and  release  one 
end  of  the  dredge. 

In  dredging  on  Coral-ground,  Mr.  Cuming  employed  a  3  inch  hawser, 
nnd  had  a  patent  buoy  attached  to  the  dredge  by  a  li  inch  rope.  More 
than  once  the  hawser  parted,  and  the  dredge  was  left  down  all  night,  but 
recovered  the  next  day. 

Mr.  Me  Andrew's  researches  on  the  coast  of  Norway,  were  condneted  in 
the  "  Naiad,"  a  Yacht  of  70  tons,  and  extended  from  the  shore  to  250  fathom 
water.  The  dredge  employed  was  at  least  twice  as  strong  and  heavy  aa  the 
one  we  have  represented,  and  all  forged  in  one  piece,  instead  of  folding  up. 
The  bag  was  fastened  on  the  frame  with  thongs  cnt  from  the  hide.  Before 
using,  it  requires  to  be  towed  astern  for  a  couple  of  hours  to  soften  it.  In  three 
months  work,  only  two  cow-hides  were  nsed,  and  one  of  those  was  torn  by 
accident  on  sharp  rocks.  Several  spare  dredges  were  on  board  Qn  case  of 
emergency ),  but  not  used. 

Dredging  in  deep  water  (50 — 300   fms.)   can  only  be  done  in  calm 

11,  a.m.,  to  4  or  .■$,  p.m.     Dredging  can  be  carried  on  in  Weymouth  in  almost  any 
weather,  the  bay  is  so  protected.'*  (72.  Dawutn.) 

*  The  collector  may  go  out  with  the  fishermen,  and  superintend  his  own  dredge, 
almost  any  time  of  the  year,  although  oyster  catching  is  illegal  in  the  summer.  The 
scallop- banks  off  BHghton  are  in  15  fms.  water,  and  nearly  out  of  sight  of  land.  It 
is  not  always  possible  to  work  over  them  and  return  the  same  night. 

\5  % 
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ucMlier,  Hitb  ■  light  hnae.  The  Yacht  is  brought  to  tlie  wiad  (by  puttiin 
lip  the  helm),  the  fureiibi^  hinled  to  windwnrd,  muaaail  hauled  up,  mi 
miieo  tiWcD  in  ;  the  |^ff  topsail  abo  baujed  up !  ihe  then  drilU  to  kemri 
and  the  dredjie  i>  tlirDnii  overboard  to  windward,  with  the  line  made  ItsI 
ainidahipB:  the  spare  line  being  coiled  up  so  as  to  be  givea  oat  retdilv. 
When  the  dredge  is  to  he  hauled  id,  the  rope  is  passed  throogh  ■  moveiUc 
block,  liictl  to  the  Bhroiuls,  and  the  whole  atrenf^h  or  tbe  crew  (16  bsadi} 
lailei  into  requisition  if  necessaiy.  When  the  depth  does  not  e)>c«cd  II 
falhoml,  the  boat,  with  three  men  aud  the  two  dredgers,  ia  used. 

If  (he  dredge  geta  fouled,  the  c.rpe  ia  passed  into  ibe  boat,  brought  onr 
t'le  dredge,  and  hauled  up.  In  very  deep  water  (150  An.)  the  tine  is  csniid 
forward  and  made  fait  to  the  bous.  and  (he  jaeht  itself  hauled  ap  till  ri^ 
over  the  dredge,  whith  is  then  recovered  without  difficulty. 

The  coutentB  of  the  dredge  are  washed,  aai  sifted  with  tvto  sieies,  TOe 
"  1  inch,"  the  other  very  Sue.  They  are  made  of  copper  wirir,  and  oie  Its 
into  the  other.  The  d'cdge  is  emptied  into  Ihe  coarse  sieve  nad  waahad  in 
Ihe  KB  from  tbe  boat ,  or  if  in  the  yacht,  they  are  placed  in  an  iron  frant 
over  the  side  ol  the  vesifl,  and  bucl;i:ta  of  wrikr  poured  on.     Tbe  sediment 

ihEllfi. 

The  following  "dredging-pBpers,"  kept  on  the  plan  recommended  bj 
I'ror.  E.  Forbes,  have  been  selested  by  Mr.  Barrett,  to  illuBtrate  tbe  Idudtf 
ahells  found  at  various  nones  of  depth. 
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DREDGING  PAPERS,  AND  RECORDS  OF  RESEARCHES  ON 

THE  COAST  OP  NORWAY. 

By  K  Mo  Andbbw,  Esq.  and  Lucas  Barrett,  Esq.  F.G.S. 

I. 

Date Jnly  let,  1850. 

Locality Trom8oS  (Nordland). 

Depth Between  tide  marks. 

Ground Book  and  sand. 


Speciea. 


Number 

of  living 

specimena. 


Number 
of  dead 
apeoimena 


Obaervationa. 


Myatruncata      6 

Tellina  incamata       Many. 

Astarte  compressa 1 

borealis 3 

Cardinmednle Many. 

Crenella  diacors Many. 

Acmea  testadinalf  8 Many. 

Margarita  undolata 6 

helioina "8 

Litorina  litorea Many. 

rudia     Many. 

liaoana  vineta 2 

Natioa  pusilla      $ 

clauea       Many. 

Purpura  lapillus Many. 

Buooinnm  undatum Many. 

— cyaneum Many. 

Bela  turricula     10 

Doris  Johaetoni 8 

(Note.)    No  specimens  of  Troehut^  or 


Many. 

In  sand. 

Many. 

In  sand. 

0 

On  sand. 

Many.'"* 

On  sand. 

Many. 

In  sand. 

.0 

Covering  the  under 

, 

•idesofstoaee. 

.  0 

Ob  rook. 

0 

On  weed. 

0 

On  weed. 

0 

On  rock. 

0 

On  rook. 

0 

On  weed. 

0 

On  send. 

0 

On  rook. 

Many. 

On  rock. 

0 

On  rock  and  smd. 

0 

On  rook. 

0 
0 
PateVti  wtgi 

On  rock. 

lie  occurred. 

11. 

Date July  5th,  18&6. 

Locality   Near  Hammerfest  (Finmarken). 

Depth   7  to  20  fathoms. 

Distance  from  shore    ....  Close  to  ehoro 
Ground NnUiiK>re  and  sand. 

Saxicava  arctica ........  4  0                      Tonng. 

Myatrancata      4  3                      Tonng. 

Thracia  convexa 4  0                       In  sand. 

Tellina  proxima 0  4f 

Mactra  elliptica 1  0 

Venus  ovata 3  0 

striatula Many.  0 

*  The  accented  numbers  In  the  column  of  "dead  ipecimcBs*'  refer  to  dliwiitcd. 
valves  of  Conehifera  and  Broehiopoda. 


DISTRIBUTION    IN   DEPTH. 


438 


Species. 


Ncunber         Number 
of  living         of  dead 
apecimens.   specimens . 


Observations. 


Dentalium  entale 4  Many. 

Trachas  tamidus Many.  Many. 

cinerarias       Meuiy.  Many. 

Margarita  ciuerea Many.  Many. 

— undulata       Many,  Many. 

beliciua Many.  Many. 

Lacuna  vincta Many.  Many. 

Litorina  litoralis 3  0 

Hissoa  parva Many.  0 

Natica  clausa 4  0 

pusilla 0  1 

Velutina  IflBviguta 3  0 

' floxilis      I  0 

Triehotropis  borealis 3  0 

Nassa  incrassata     I  0 

Mangelia  nana 8  0 

Bela  turricula Many.  0 

Trophon  Gunneri 12  0 

clathratus       3  0 


IV. 

Date  July       ,1855 

Locality    Vigten  Island  (N.  Drontheim). 

Diatance  from  shore    ....  Quarter  of  a  mile. 

Depth    30  fathoms. 

Ground Coral- bank. 

Area  nodulosa . .     .' 3  5 

liOda  caudata 2  0 

Yoldia  lucida 3  0 

Astarte  sti  cata       3  4' 

Pecten  Islandicus 0  2' 

Lima  excavata 0  1' 

Lucina  Sarsii 0  1 

Cryptodon  flexuGSus 2  0 

Modiola  phaseolina       10  0 

Anemia  e^bippium       Many  0 

Venus  ovata     0  2 

Terebratulina  caput-serpentis    . .  20        "         Many. 

Chiton  a»el1u6 4  0 

Punoturolla  noachiua 2  0 

Emarginula  fis^uri       1  2 

crassa 0  1 

Margarita  cinere     1  0 

al  bastrum 1  0 

Trophon  barviceusi*    ....  1  0 
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VI. 

Date July  20th,  18S5. 

Locality    North  of  Ilolphsoe  (Finmarken). 

Depth   130  to  180  fathoms. 

Distance  from  shore   Half  a  mile. 

Ground Sand. 

No.  of  hauls    Two. 


Species. 


Number 

of  living 

specimens. 


Number 

of  (lead 

specimens. 


Obsenrations. 


Cyprina  Islandica 0  3 

NeaBra  cuspidata 0  2' 

Leda  caudata 0  3' 

Yoldialucida 1  ^ 

Pecten  Islandicus 0  Many. 

similis 0  1 

Area  pectunculoides 1  ^ 

Syndosmya  prismatica 0  1 

Cryptodon  flexuosus 0  1 

Mactra  elliptica      0  2"<i' 

Cardium  fasciatum       0  2 

suecicum 0  8 

Astarte  sulcata       1  0 

Anomia  ephippium       Many.  0 

Crenella  decussata 2  Many. 

nigra 0  Of 

Terebratula  cranium 3  0 

Rhynchonella  psittacea       ....  1  2 

Deutalium  entale Many.  Many. 

Puncturella  noachina Many.  0 

Lepeta  coeca 2  0 

Pleurotoma  nivalis       I  2 

Fusus  ?  sp 0  Pry, 

Buccinum  Humphreysiannm    . .  0  1 

Bela  turricula 2  0 

Margarita  cinerea 3  4 

undnlata       0  2 

alabastrum 0  I 


8maU. 


VII. 

Date  July  2Ath,  1859. 

Locality Off  the  Idand  of  Amfie  (Finmarken). 

Depth    200  fathoms. 

Distance  from  shore    .  .Four  miles. 
Ground Mud. 

Pecten  similis 0  2' 

Cryptodon  flexuosus 4  0 

Nea)ra  cuspidata 0  1 

Area  pectunculoides 1  3 

V  3 
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roldU  laoidi   ..     . 
KodlolB  phuBoliua 


Terebrttula  crai 
DentiUam  euta] 


neUa  9c  ills 


Phlllne  qiudima    . 


Bi  Pbofessob  £.  Forbes 
I. 

LocBlitf Nousa  Bay,  Pai-oi 

SiaUooe  fi-om  Bboie Wilhiu  th«  Bay. 

Depth Fire  w  six  fatlioD 

Oronnd Mud  and  swjaj  m 


Modioli  (oUpa. .     .. 
PhWii  poljiDorpbDa 
— —  hjallnua 
Nuoalt  mu-fiHUDeil 
Cjrthsreaohione     ., 
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Species. 


Number         Number 

of  living        of  living 

specimens,    specimens. 


Cardium  rusticum 0 

exiguum  ........  3 

Cardita  sulcata        0 

Patella  scutellaris 0 

Calyptraea  Sinensis       0 

Bulla  hydatis 0 

Turritella  3  plicata        0 

Trochus  canaliculatus 0 

Cerithium  lima       0 

vulgatum     12 

Murex  fistulosus 1 

Aplysia  depilans     1 

OstrsBa  plicatula 0 


1' 
7' 
1/ 
I 

2 

I 
1 

4 
3 
8 
0 
0 


Observations. 


A  strong  valve. 


Washed  in  from 
shore. 


In  dark  mud. 


II. 

Date Sept.  14, 1842. 

Locality Gulf  of  Smyrna. 

Depth 26  fathoms. 

Distance  from  shore Two  miles  and  a  half. 

Ground  Fine  brown  mud. 

Avicula  Taroutina 3  3  Full  grown,  adhering 

to  each  other. 
*Saxicava  arctica      4  0 


III. 

Date August  .0, 1841. 

Locality Off  northern  extremity  of  Pares. 

Depth 40  fathoms. 

Distance  from  shore  . . .  .Three  miles  and  a  half. 
Ground   Weedy 

Pecten  pusio 5  4' 

opercalaris 0  1  Small. 

Nucula  marg  ivitacea 0  2' 

Cytherea  apicalis 0  I' 

Cardita  squamosa 1  1' 

Cardium  papillosum     0  2 

Fusus  fasciolaroides     I  0  New. 

Murex  brandaris 0  3 

Vermetus  gigas       0  1 

comeus 3  '0  New^. 

Trochus  exiguus 8  2 

Turbo  rugosus 1  0 

Tleurobranchus  sordidus    ....  1  0  New. 


i3S                             ilANVAl. 

OP  THB   MOLLDSfTt. 

.,.„... 

ofliring 

or  dead 

ObservWJoua. 

DoriaWnmina      

] 

Mew: 

^m  llilo  t«B  uik: 
DHdud^oni^ 

OftJlagea. 

AdheringioT.Tiln* 

New. 

New 
Hew. 

Mew. 

Hitherto  known  oal; 
foaiil. 

fossil  in  the  Medi. 

Agcidlnn,  rontipsolH 
Aplidlilin,tM'a9[>Mi«e 

It. 

Sept.  Iflth.  1K1I. 

Nullipore. 

From  Racia  three  tnilei 

0                     «' 

Localil; 

Depth 

Ground  

Diiluoerromahiira 

TerebmtuU  yltrM 

Ua^rllatroaoau 

GiRQii  tingenti      . .    . .    , .    . 

Spoudylaa  OiuBoni       

PlaurotomB  orispiw     

CBrilMnni  llmti      

1^^^ 
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V. 

Date...i ..; Nov.  SMh,  1841. 

Locality 4 8.  extremity  of  Oolf  of  If  aori. 

Depth i 230  fathoms. 

Distanoe  from  shore One  mile  (shore  steep). 

Groond ; . . .  .fine  yelloidsh  mad. 

Namber        Number 
Species.  of  living         of  dead  Obsenrations. 

specimens,     speoimens. 

Terebratula  vitrea 0               ^     y 

Syndosmya  profiindissima  ....  0  9* 

Area  imbricata ;.     ..  1  1' 

Dentalium  qoinqaangoiare. .     ..1  0 

Hyalea  gibbosa       . .     0  1 

Cleodora  pyramidata     0  il 

'Criseis  spinifera     0  9 


The  Duiributton  of  ike  JtoUusca  in  DdpiA  has  been  inTestigated  by 
MM.  Audouia  and  Milne-Edwards,  M.  Sars,  and  Prof.  E.  Forbes.  By  UmmI 
obserTers  the  sea-bed  is  divided  into  four  jpnncipal  regions : — 

1.  The  literal  zone,  or  tract  between  tide  marks. 

2.  The  Laminarian  zone,  from  low-water  to  16  fms. 

3.  The  Coralline  zone,  from  15 — 50  fms. 

4.  The  deep-sea  coral  zone,  50 — 100  fms.  or  more. 

1.  TAe  JUtoral  tore  depends  for  its  depth  on  the  rise  and  fidl  of  the  tide» 
and  for  its  extent  on  the  form  of  the  shore.  The  thells  of  this  zone  are  more 
limited  in  their  range  than  those  which  are  protected  f)rom  the  yicissitades  of 
climate  by  living  at  some  depth  in  the  sea.*  In  Euirope  the  characteristic 
genera  of  rocky  shores  are  LUortna^  Patella  and  Purpuras  of  sandy  beaches, 
Cardiuniy  Tellind,  Solen;  gravelly  shores,  Mytiiue;  and  on  miiddy  shores 
Lntrarid  and  Pullastra.  On  rocky  coasts  are  also  found  many  species  of 
ITaliotis,  Siphondria,  Pusurella,  and  Trochus;  they  occur  at  yarions  leveb,, 
some  only  at  the  high-water  line,  others  in  a  middle  zone,  or  at  the  ve)^  ^ 
low-water.  Oypraa  and  Conue  shelter  under  coral-blocks,  and  CeriiMnm, 
Terebra,  Naiica,  and  PyramtdeUa  buiy  in  sand  at  low  water,  but  may  be 
found  by  tracing  the  marks  of  their  long  biurTows.    (MaegiUwrajf), 

2.  Laminarian  zone, — ^In  this  region,  when  rocky,  the  tangle  (XoMMMfia) 
and  other  sea-weeds  form  miniature  forests,  the  resort  of  the  vegetable  fsed- 
log  mollusks — Lacuna^  iiesoa,  Nacella,  Troekue,  Aplysiat  and  various  JViMfi- 
brancMdta,    Oh  soft  sea-beds  bivalves  abound  and  form  the  prey  of  Bued- 

*  Some  of  the  litoral  shells,  like  Pterp«ra  loplffoland  titoHna  rudU,  have  no  free- 
swimming  larval  Condition,  but  dommente  life  as  crawlers,  with  a  well-developed 
shell.  Their  habits  are  sluggish,  and  their  difftasioa  by  ordinary  means  must  be 
exceedingly  slow. 
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RuiH,  Nana,  aoi  Ifalica.  From  law-waUr  lo  the  depth  of  ooe  or  two  bt 

OD  mudil;  and  undjr  abom,  there  ore  often  gnst  MAu/mu  of  graaa-wra^ 
(Zoilera)  vhich  afford  ahelter  to  Dameroiu  bhell-Gah,  and  are  the  ban 
the  eattle-finh  and  calamaty.  In  tropical  aeaa,  the  reef- building  conia  oftci 
take  the  place  of  aea-weeda,  and  eiteod  their  operations  to  a  depth  of  abom 
25  btbarai.  The;  cover  the  bottom  with  liiing;  veidore,  on  which  man;  of 
the  earnivoroos  moltiuka  feed,  while  sume,  like  Ouulem  and  Purpsra,  bninc 
OD  the  fleiible  Goryoniit,  To  this  zoite  belong  the  o^tter-baDke  of  our  ata^ 
and  the  pearl-fisheries  of  the  aouth  ;  it  is  richet  than  anj  other  jn  animal  Ufa 
and  affords  the  most  highlv  eolonred  shcUe. 

3.  Coralline  tone.  In  northern  teas  the  belt  of  >ea-weed  that  trinpi 
the  eoaat  is  succeeded  by  a  zone  where  horuy  joopbytes  aboond,  and  the  rfiiif 
legetable  g:ro»th  consists  of  Nallipore  which  covera  rocks  and  ahellg  with  lU 
itonv-looking  incrastalions.  This  zone  eiteods  from  15  or  26,  to  35  or  SO 
fathoms,  and  is  inhabited  by  many  of  the  predacious  genera — Bacdnita, 
Funt,  Fteurolama,  Nalica,  Jporriaii,  Pkiline,  Velalina ;  and  by  vegelibk 
feeders,  such  as  Fiiiarella,  Emargmula,  Fileopiii,  Eslima,  and  Ckemitiitit. 
The  great  banks  oF  scallops  belong  to  the  shallower  part  of  this  region,  ud 

many  bivalves  nf  the  gcnsra  Lima,  Area,  Tfacala,  Aslarl^,  Teitiu,  Jrl 

and  Corbida. 

4.  Deep-ifa  Cor^fl-zime.  From  50  to  100  fathoms  ttiL'  yalliporc  stiD 
abuuiidt,  and  small  branchtug  cur&ls  to  which  the  Tirelratula  adbere. 
northern  seaa  the  laigcat  corals  {Qculiua  and  Priinmia)  are  found  in  t 
zooc,  and  shells  are  relatively  more  abunJuot,  owing  tu  the  miifomity  of 
loraperatiire  at  these  dtplha,  Thaso  deop-walcr  shells  are  mostly  small 
destitute  of  bright  colours;  but  interesting  from  the  circumstances  i 
which  they  are  foun^  Ibeir  wide  mngo,  and  high  antiquity.  Amongst  tfir 
oharaoterittie  genera  are  Crania,  Tislit,  Seara,  Cri/piodoii,  Yotdia,  Dtntt' 
liam,  and  Scitnarel/a.  In  the  mod  brought  op  from  deep  water  may  be  oflci 
fonnd  the  ahclla  of  Pleropada.  soil  other  uioHubco  which  live  at  the  surfan 
ttt  the  sea.  In  the  .^^eau  Sen  Uiere  ia  deep-water  within  oac  or  two 
of  the  cnut;  hut  in  llie  British  Chanscl  the  dcplh  seldom  amounts  to 
thsn  20—40  fathoms. 

Wiien  rcgislcring  the  results  of  ilrcJging- operations,  it  is  important  l) 
diilinguish  between  dead  and  licing  liel/t.  es  in  Ihc  |ircc(!ding  Tables: 
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more  than  half  were  obtained  from  the  maws  of  fishes,  in  Boston  market. 
Cod-fish  do  not  swallow  the  large  whelk-shells,  bat  some  idea  of  the  number 
they  consume  may  be  derived  from  the  fiict  that  Mr.  Warington  has  obtained 
the  muscular  foot  and  operculum  of  above  100  whelks,  of  large  size,  betides 
quantities  of  Crustacea,  firom  the  maws  of  three  cod-fish  procured  in  the 
liondon  market.  Bivalve  shells,  like  the  Solens,  and  the  rare  Fanopaa  NaT' 
vegica  are  swallowed,  and  ejected  again  with  eroded  surfaces.  The  haddock 
swallows  shells  still  more  indiscriminately,  and  Mr.  Mc  Andrew  has  found 
great  numbers  of  rare  Pectens  in  them,  but  generally  spoiled.  The  cat-fish 
and  skate  break  up  the  strongest  shell-fish  with  their  teeth — accounting  for 
the  many  angular  fragments  met  with  in  the  dredge,  and  in  recent  deposits. 
The  following  are  examples  of  shells  obtained  from  great  depths. 


Norway.    (Mc  Andrew } 

Living  shells. 

Fatfaoms. 

Cerithium  metala   20 — 150 

Margarita  cinerea    ............  10—130 

Dentaliam  entale 300 

Liimea  sarsii 130 

LedapygmflBa 300 

Yoldia  limatola 190 

Thetiskoreni    40—100 

Cryptodon  fiexuosus 200 

Off  the  Cape.    (Beloher.) 

Bacoinum?  clathratum ];j6 

Volatilithes  abyssicola 133 

Fectonctilas  Beloheri    ISO 

JEgean.    (Forbes.) 

living.  Dead. 

Terebratula  vitrea  100  350 

Argiope  decollata 100  110 

Cremia  ringens 90  150 


JEgean,    (Forbes.) 

living. 

Marex  vaginatns 

Fosos  marioatos ....  80—90 

Nassa  Intermedia 

Cerithiom  lima 3—^ 

Chenmitzia  fasoiata    .... 

Eolima  distorta    

Soalaria  hellenica    

Bissoa  reticulata 55 

Trochos  exasperatas  10—105 

Soissnrella  plioaia 

Acmea  unicolor   . . .  .00—105 
Dentaliam  qoinqaangulare 

BuUa  atricoloB 

SpondyloB  Gossonii  ....  105 

Feoten  Moskynsii   

Area imbrioata    ....  90—^ 
Netera  oospldata  ....  19—186 

Thetis  anatinoides 

Kellia  abyssicola  . . .  .70—180 
Syndosmya  proftindissima 


Dead. 

150 

150 

45-185 

140 

110—150 

09—140 

110 

185 

185 

70—150 

150 

150-930 

40—140 

185-200 


40-150 

900 

80-185 


Preserving  moUitscous  ammaisfar  examination, 
"When  shell-fish  are  killed  by  sudden  immersion  in  hot  water  or  strong 

spirit,  great  and  unequal  contraction  is  caused,  distorting  the  muscular  parts 

and  rupturing  the  membranes. 

Experiments  have  yet  to  be  made  for  the  discovery  of  means  whereby 

these  and  other  marine  animals  may  be  paralysed  and  killed,  without  altering 

the  ordinary  condition  of  their  organs.* 

(Glycerine  is  the  best  medium  for  preserving  such  objects  as  the  univalve 

*  The  brittle-stars  (Ophioeoma)  are  killed  by  sudden  immersion  in  fresh-water ; 
and  the  Aetinice  may  be  stupified  by  adding  fresh-vrater  drop  by  drop,  until  they  lose 
the  power  of  retracting  their  tentacles.  But  the  bivalves  (such  as  PhoUu)  may  be  kept 
in  stale  water  till  their  valves  fall  off  with  incipient  decomposition,  and  yet  the  mus- 
cular siphons  retain  their  irritability,  and  contract  slowly  and  completely,  when  placed 
in  spirit. 
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■helt-Sih,  intended  for  tbe  eitmLnatioii  oF  their  lingml  tMth ;  foe  if  put  ap 
in  alrang  ipiril  thtj  become  so  hard  that  it  ii  ahnoit  inipowible  to  gnh 
good  preparationi  from  (hem,  and  in  weak  spirit  tbe;  will  not  keep  fbr  uf 
Isngtb  or  time. 

Alcohol. — Tbe  cheapeat  alcohol  for  prcseriingiuhinlhiatoiy  objed^d 
faome,  ia  lold  ai  "  metlijlated  apirit ;"  it  coataine  tea  per  cent,  of  oidbu; 
wood  apirit,  and  being  andrinkable,  ie  free  of  dut;.  When  many  apedmou 
are  put  np  blether  (he  ^irit  becomea  much  diluted,  and  ahoald  be  changid. 
The  soft  tissuet  of  bitalres,  and  S[aral  bodies  oF  the  nnivalves  soon  decompOM 
in  weaV  apirit.  But  for  pennaneut  uee,  in  Muaenma,  proof  apirit  mxjV 
diluted  nith  an  equal  bullc  oF  water.  Cotton  wool  ma;  be  pat  with  the  ipe- 
cimena  in  epiiit,  especially  with  enttle-Gah.  to  preserve  them  from  dutntioi 
by  presaore, 

Gaadin't  tolntion  ia  prepared  b  j  diBiolving  \  lb.  of  bay  salt,  80  graiu  of 
areeuioul  add,  or  white  oiidE  of  arsenic,  and  2  grains  of  corrovTe  nbliniile, 
(D  1.  quart  oF  boiling  rain.waler. 

Burnel't  fitriioa  (chloride  of  sine),  Isi^ly  diluted,  ia  now  OMd  at  tbt 
British  Mnaeum  for  the  preservation  of  fi&hca  and  other  objects,  in  glass  Jan. 
It  has  aeveral  advantages  over  spirit ;  beiDgundrioliBble.  and  not  inSamoakK 
and  the  eoncentrated  sotulion  (sold  by  all  drngptti)  ia  much  leas  balky. 

MuTVite  of  Ammonia  is  reeommcuded,hy  Mr.  Gaakoin,  for  removing  any 
ItDpteaBBnt  odours  which  may  arise  from  preparations  when  taken  out  of 
spirit  for  eiaminatton.    (See  p.  430.) 

A  solution  of  Cklotide  of  Calcium  baa  been  employed  by  (>«n.  Tottes. 
U.S.  £DgineiTa,  fc>r  preaening  the  fleiihility  of  theepidermisinvaiioaaahtlls. 
Tbe  sulutioa  of  this  deliquescent  salt  (which  any  one  can  make  by  satnratii; 
hydrochloric  acid  with  niBrhle),  keeps  the  object  which  has  been  steeped  in  it 
pennaneatly  moist,  without  injuring  its  colour  or  teiture ;  while  ita  antiseptie 
properties  will  aid  in  the  preservation  of  matters  liable  to  decay.  (PtoL 
J.  W.  Bailey,  in  SUliman'g  Jnariial,  July,  1851.) 
Aquana. 

The  establishment  of  fresh-water  and  marine  aqvaria  by  Mr.  Mitch^,  in 
the  gardens  of  the  Zoological  Society,  and  the  writings  of  Mr.  Philip  Oosae, 
Eave  popularized  the  subject  of  aquatic  animals,  and  shewn  how  tmxj  and 
interesting  it  is  to  keep  a  few  of  them  alive,  and  watch  their  hahita  even  in 
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The  \ioodcut  (Pig.  2SB)  reprewnU  a  marine  iquorium  desired  bj 
Hr.  Qosee,  with  » imall  fonntaiD  in  the  cenlre,  whiuh  not  ODly  adds  Lo  iti 
oraamDnUl  appe-irinci'  but  lervea  to  aerate  the  water  or  loii  with  it  a 
greate     mo  n  o     ii   fixtda    wh  h  gi    brea  b  ng    rea  urea   up  e  *    An 


aquarium  of  this  shape  combinea  the  advant^;  of  a  large  surface  exposiril  In 
the  air,  with  the  oppoHunit;  of  watching  its  inhabidnts  through  the  i^las! 
eidcs.     The  fonn  of  aquarium  best  tutted  for  aqnalio  unirnals,  viz.  a  widi 


.  wu  kludlj  afforded  il 
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ihalloir  pin,  is  the  leaat  ranrenieiit  to  keep ;  and  therefore  m  luge  glw  JB 
ia  usually  adopteil,  or  an  oblang  tank,  made  to  fit  the  re«eaB  of  ■  inidM 
with  slate  cnda  aad  bottom,  anil  plale-glata  aides. 

Theinoat  FOnT^Dieat  form  uf  tank,  ia  that  recommended  b;Mr.B.T«- 
ington  ;  it  is  a  fuur'Sided  vessel,  haling  the  back  gradually  sloping  D|miii 
from  the  bottum  at  an  angle  of  45  or  50  degrees,  and  the  conseqneatlja- 
tendcd  top  sloping  slightly  downnarda  and  resting  an  the  upper  partof  flf 
back.  The  bottom  is  nairow,  and  the  hack  ma;  be  covered  with  light  ni^ 
work,  eiteiiding  just  above  the  water-line,  to  aford  places  of  puwtb  to  !)■ 
sea-weeds  aad  filed  animala,  and  provide  the  literal  shell-fiah  nith  a  tedii|* 
ground  close  to  the  surface.  The  front  and  top  of  this  aquarium  w  i 
glaaa,  the  rest  of  slate,  fixed  in  a  stoat  frame-work.  (Ad.  Nat.  Hisl.U 
p.  373.) 

The  aquarium  should  be  covered,  at  least  in  towns,  with  a  ltd,  or  ^ 
of  glass,  to  cheek  evaporation  and  eiclude  dost.  If  Tentilatioa  is  Deeesiu*< 
the  lid  ma;  be  supported  by  small  bent  pieces  of  lead,  hnng  on  the  riB  i^ 
the  tank. 

The  "  balanoe  of  organic  natnre  "  is  maintained  in  these  aqiiatia  h;  gm"' 
ing  plants  with  the  animalt  (p.  31,  note).  For  fresb-wator  tanks.  faJisun' 
a;iiritfw  is  the  best  plant;  but  if  there  is  ipace  for  Che  comtDOD  flag  [bo 
pitudaeorus)  or  water-plan  tain  {AVumdj  they  will  rise  above  the  surface  u^ 
bhissDiD.*  The  rlimchxria  alsiaastnim  and  Sgdrocharis  (like  a  miniiLii' 
water -lilj),  may  be  grown  at  the  surface.  And  it  the  tank  is  covered  wilt' 
frame  filling  the  window,  some  climbiog  plants  may  ho  trained  in  it,  aci  ^ 
■idee  converted  into  a  rookwork  on  which  many  feme  will  thrive  and  eipu' 
their  fronds  io  the  moist  air.     (.Wanttffion). 

For  murine  aquaria  the  green-weeds,  [O/oo,  Eslrroatrfiha  and  Biyofot: 
are  better  oxygen -producers  than  the  red  sea-weeds,  but  the  latter  Krm 
attracdve  as  to  be  ofleu  tried.l-  The  weed  may  became  too  lainriniit  iiij 
rnqnire  to  be  thinned  in  summer,  hut  in  the  wiuler  it  dies  down,  aod  norif 
diaappcara.  Some  of  the  threadlike  weeds  [diutouiaceoua  algte)  arc  apt  to  gais 
ndmisaiou,  and  in  autnmn  break  op  spcntaneuualy,  Glliug  the  water  wiLk  ■: 
opaque  -creca  cli  ud. 

The  surface  of  rockwork,  in  the  aquarium  is  liable  to  1 
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selves  unceasingly  in  licking  the  glass  (p.  161),  and  may  be  watched  with  a 
magnifier  of  moderate  power. 

Artificial  salt-water. — The  diflSculty  of  obtaining  sea- water  has  been 
obviated  by  the  manufacture  of  salts  for  the  formation  of  medicinal  baths,  by 
evaporating  large  quantities  of  the  sea-water  itself.  This  plan  was  sug- 
gested by  Dr.  E.  Schweitzer,  whose  analysis  of  the  water  of  the  English 
Channel,  taken  off  Brighton,  shews  the  following  salts  in  lOOlbs.  (or  10 
gallons),  stated  in  decimal  fractions  of  the  pound,  and  also  in  ounces  and 
grains : — - 

CLloride  of  sodium  ....  2.706    43^  ounces. 

magnesium . .  0.367     6  „ 

potassium...,  0.076     IJ       „ 

Bromide  of  MaguEsium  0.003     21    grains 


Sulphate  of  magnesia. .    0.230     7^  ounces  ] 

lime   0.140    21        „      J  C^ystala. 


Carbonate  of  lime    0.003     21    grains 

As  the  weight  of  the  salts  amounts  to  60f  ounces,  the  true  proportion  of 
water  to  be  mixed  with  them  will  be  3  pints  less  then  10  gallons.* 

The  temperature  of  the  aquarium  should  not  range  below  50°  nor  above 
fO^.  The  mean  temperature  of  the  sea  is  estimated  to  be  about  56"  Fahr. 
with  a  variation  of  about  12°  throughout  the  year.  In  hot  summer  days  a 
screen  is  necessary  against  strong  sunlight.f     ( Warington). 

Many  little  points,  in  the  management  of  the  aquarium,  will  be  deter- 
mined by  experience ;  such  as  the  number  of  living  animals  it  is  capable  of 
maintaining,  and  the  sorts  which  may  be  safely  kept  together.  Everything 
dead  or  decaying  should  be  removed  as  soon  as  detected.  The  loss  by  eva^ 
poration  may  be  supplied  occasionally  by  sprinkling  with' distilled  water,  j; 


*  These  salts  are  manufactured  Vy  Messrs,  Brew  and  Schweitzer,  71,  East  Street, 
Brighton;  the  proportion  ordered  to  be  used  is  6  oz.  to  the  ^.allon  of  water,  and 
stirred  well  until  dissolved. 

There  are  few  inland  towns  without  a  fishmonger,  through  whom  maybe  obtained 
live  periwinkles  Coccasionally  tenanted  by  the  hermit-crab),  and  oyster-shells  incrusted 
yiilli  serpulce  and  sea- weed,  some  of  which  maybe  still  living.  The  stickle-back  is 
almost  the  only  fresh-water  fish  capable  of  existing  in  a  marine  aquarium. 

f  In  a  sitting-room  with  a  south  aspect  and  good  fire  daily,  tlie  temperatiure  of  a 
thirty-gallon  aquarium  has  been  known  to  fall  as  low  as  45''  on  several  occasions, 
though  screened  at  night  by  a  blind.    (Warington,  An.  Nat.  Hist.  1855,  p.  315.) 

t  Hand-book  of  the  Marine  Aquarium.    P.  H.  Gosse.    12mo.    Lend.  1855. 
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SDPPLEMBNTAKY  NOTES  ON  THE  MOLLUSCA, 
TtABs,  T.  Ckpbalopqda. 

Dnflapment,  (p,  ai.)  —  "k\\  that  is  at  present  known  upon  this  sabjetl, 
if  coDtained  in  tiiB  verj  beantirul  momoir  b;  Kollikcr,  who  gives  ait  elabonll 
mount  nf  (he  derelDpinent  of  Sepia,  Loligo,  snd  Jrganauia.* 

"  The  pmcesa  of  jnik-dmsion  is.  pnrtiol,  nod  the  development  of  11" 
embryo  takee  ploce  within  a  distiDct  geriuinil  srea-^wlieoce  a  distineE  s'^- 
■Bc  U  fornKHl,  Thin  is  proportionnlly  very  large  in  Si^ia  (Fig.  2i0)  aod  Laliji, 
lerj  eaiania  Jrgoiaala  IFig-  330)  and  therefore  while  the  erahrjo  is  UtOtai 
Knd  eitended  in  the  former  (genera,  iu  tlie  latter  it  more  resembles  theonbrp 
of  m  ordinary  Qaatercpod. 

"  DBiiolopment  rammoncea  bj  tlie  separation  of  the  embryo  into  jMiOf 
and  6iM/y,  (foot).  The  part  oF  the  hod;  in  front  of  the  mantle  becomes  6» 
buad ;  that  behind  it  becomes  the  braiichio-anal  loifaee. 
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is  formed  upon  the  body.  These  ridges  (s.  s.)  represent  the  epipodium  ;  their 
anterior  ends  are  continuous  and  attached,  the  posterior  ends  are  at  first  free 
but  eventually  uniting,  they  form  the  funnel  {D.s.).  The  rudimentary  gilU 
(d')  appeal*  between  tlie  epipodium  and  mantle.  The  alimentary  canal  is  at 
fii-st  straight ;  (the  mouth  being  at  a,  the  vent  at  d,  in  Fig.  229,  A .) 

^'  The  embryo  now  grows  faster  in  a  vertical  than  in  a  longitudinal  direc- 
tion, so  that  it  takes  on  the  cephalopodic  form.  The  intestine  as  a  conse- 
quence, becomes  bent  upon  itself;  and  the  anterior  pairs  of  arms  gr.)W  over 
in  front  of  the  head  and  unite,  so  as  eventually  to  throw  the  mouth  nearly 
into  the  centre  of  the  arms."    {Huxley.) 

At  a  later  period  of  development  (Fig.  D.) 
the  respiratory  movements  are  performed  by 
the  alternate  dilatation  and  contraction  of  the 
inantle ;  and  the  ink-bag  is  conspicuous  by  the 
eolour  of  its  contents,  which  are  sufficient  to 
blacken  a  considerable  quantity  of  water.  At 
the  period  of  exclusion  from  the  nidamental 
capsule,  five  layers  of  the  shell  of  the  young 
euttle  fijjh  have  been  formed ;  but  except  the 
nucleus,  which  is  calcified,  they  ai'e  homy  and 
transparent.  The  lateral  fins  are  broader  than 
in  the  mature  animal. 

The  observations  of  Madame  Power  respec- 
ting the  young  Argonaut^  (quoted  at  p.  66), 
must  have  been  made  on  the  Hectocotylus. 
The  embryo  as  described  by  KoUiker  hassimple, 
ronicjd  arms  (1 — 4) ;  and  the  elements  of 
the  funnel  appear  as  a  ridge  {p)  on  each  side  of  the  body.  In  Fig.  230, 
V,  is  the  yolk-sac;  o,  the  position  of  the  future  mouth;  <?,  the  eye;  by  the 
gill ;  m,  mantle. 

Ociopoda,  p.  65.— The  account  already  given  of  the  extraordinary 
condition  of  the  male  of  the  Argonaut  and  some  other  octopods  has  since  been 
modified  and  extended  by  the  observations  of  Dr.  H.  Miiller*  and  M.  Verauy.t 

According  to  Dr.  Miiller,  the  Hectocotyh  of  the  Argonaut  is  an  arm 
irregularly  mttamorjjhosed,  spontaneously  detached,  (when  the  fluid  formed 
in  the  true  testis  has  been  deposited  in  it,)  enjoying  an  independent  life,  feed- 
ing on  the  female  Argonaut,  and  fecundating  by  a  true  union. 

The  perfect  male  Argonauts  are  one  inch  in  total  length,  and  shell-less, 
(like  the  females  of  that  size) ;  their  dorsal  arms  are  pointed,  not  expanded. 
The  testis  is   very   large,    and    like  that    of   the    Octopus    in    structure 


Fig.  230.  Argonaut^ 
embryo  iu  the  egg. 


*  Annales  des  Sciences  Naturelles,  t.  16,  No.  3,  and  An.  Nat.  List.,  Jmie,  1852. 
t  Moll.  Medit  4°  Genes.  1851.    An.  So.  Nat.  t.  16, 1852. 
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iilnalioni  it  contains  aperwatotaa  of  different  degrees  of  dtnJiP' I 
,  bhiI  the  eicretorj  duct  protably  debonchra  into  the  BalM- 
lylag.  The  Hectocot7las  ii  ie 
in  a  coloured  uc,  taku!k  oee^Hi 
place  of  the  tkirdarm  of  tie  Itflaii: 
the  esc  ia  cleft  by  the  TDotiuu  i 
tho  Hectocotyliia,  which  eiten£EiUi( 
whilst  the  ac  becomes  inverttd  (ri 
furmi  the  violet  coloured  cspoili  « 
its  hack.  The  Mc  never  conUinimn 
IhsB  one  HectocotylDs,  which  i>  «■ 
tached  hj-  ita  base,  whilst  the  rest  i 
it  is  free  and  coiled  up.  jt  hu  m 
ealargCDient  tike  the  male  Tremoftopa 
(PI.  I.  f,  3) ;  the  filiform  app 
proceeds  from  the  smaller  eitraniq. 
Bod  eouiftiiDCS  remaias  vntinglfd  ii 
the  coloiired  cyst  on  the  bark  of  Ik 
Hcctouotj'lns,  near  its  base,  ll 
chain  of  nenous  ganglia  in  it 


(like  thnt   i 


the    I 


cuttle-liBh.) 

M.  Vernny  of  Geoca,  fonnd  Ik 
male  of  "  Octopni  can'nn"  (IV-mi 
lopai  grmttlosiH,  Cuv.)  with  the  rifU 
arm  of  the  third  pait  more  deieJii<' 
than  till;  others,  aud  bearing  so  onl 
globe  at  its  free  estremitj  (Fig.  SSI, C) 
Thia  abnormal  arm,  agreeiug  with  Ikt 
MfClncafj/'Hi  aHopodia  of  Cnvier,  wis 
found  to  be  developed  in  a  cjrt  (i-l 
like  that  of  the  male  Ai^uaul. 

The  Lingual  linb- 
I  of  the  cutlle-fijl. 
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specimen  of  Sepia  examined,  the  ribbon  increasing  in  breadth  backwards  to 
twice  its  diameter  in  front. 

Sciadephorus,     Reinh.  and   Prosch ;     Bostrychoteutbis,   Ag,  =  Cirro- 
teuthis,  p.  68. 

CJiondrosepia  (loliginiformis)  Leuckart,  =  Sepioteuthis  p.  70. 
Owetiia,  Prosch,  =  Cranchia  megalops,  N.  Atlantic. 
Leachia  (cyclura)  Les.  1821 ;  Perotis,  Esch.  =  Loligopsis,  p.  71. 
Belemnites, — Prof.    Buckman  of  Cirencester  possesses  a   phragmocone 
~'  from  the  lias,  containing  the  fossil  ink-bag. 

^  Helicerus  (Fugiensis)  Dana,  Sill.  Journ.  1848.     Shell  like  a  Belemnitc, 

^  half  an  inch  in  diameter ;  guard  thick,  subcylindrical,  fibrous  ;  phragmocone 
slender,  terminating  in  a  fusiform  spiral  nucleus.  In  slate-rock,  Cape  Horn. 
-'  '  ConoteuihisJDupinianusoccvirsmihe  &at<//ofFolkstone.(Mus.  Bower  bank.) 
Nautilus. — The  gas  with  which  the  air-chambers  of  the  pearly  nautiliis 
^  are  filled,  consists  chiefly  of  nitogen,  without  a  trace  of  carbonic  acid.  {Vrolik, 
■••    An.  Nat.  Hist.  3  2,  1843.) 

Nautilus  regalis,  Sby,  London  Clay,  Higbgate.  This  species  is  distin- 
'  guished  by  serrated  lines  on  its  external  surface,  nearly,  but  not  quite  con- 
"  cident  with  the  lines  of  growth.  {Wetherell,  Lond.  and  Edin.  Phil.  Mag. 
-'    :JX.  p.  462.) 

-•■  Orthoceras. — The  species  figured  (PI.  II.  14)  is  0.  LudensCy  of  the 

*  Ludlow-rock,  Herefordshire.  0.  giganteum  is  an  Actinoceras,  with  a  large 
beaded  siphuncle,  diifering  in  structure,  however,  from  the  Silurian  species ; 
"1  the  vascular  tubes  (or  interspaces)  connecting  the  inner  siphuncle  with  the 
-  air-chambers  exist  in  only  one  plaae,  on  the  ventral  (?)  side,  whereas  in 
"      J.  Bigshyi  they  radiate  equally  in  aU  directions. 

Hormoceras,  Stokes. — The  structure  of  the  siphuncle  in  this  fossil  is 
-'     essentially  the  same  as  in  Actinoceras ;  the  specimen  (fig.  48,  p.  88)  is  now 
•     in  the  British  Museum. 

DiscosoRUS  (conoideus)  Hall,  1852,  Pal.  New  York,  99.  This  fossil 
appears  to  be  a  siphuncle  similar  to  those  figured  by  Dr.  Bigsby  in  1824 
(Geol.  Trans.  PI.  30.  f.  6.)  and  which  have  been  correctly  referred  by 
>  Quenstedt  to  the  Orthocerata.  It  resembles  2k pile  of  disks ^  and  is  more  or 
less  curved,  and  conical,  the  smaller  end  being  upwards  or  towai'ds  the  last 
chamber !  ^ 

Conoceras    (angulosus)    Bronn,    1880,   was  founded  on  a  figure  of  a 
?      weathered  fragment  of  Gonioceras,  as  pointed  out  by  M.  Saemann. 

Thoracoceras  (vestitum)  Fischer,  1844  =  Melia,  Fischer  (not  L.)  1829, 
Carb.  limestone  of  Moscow ;  the  siphuncle  is  small  and  lateral.     According 
^      to  M.  D'Orbigmy  there  are  20  species,  ranging  from  the  L.  Silurian  to  the 
Carb.  System,  found  in  the  U.  States  and  Europe. 

Apioceras  (trochoides)  Fischer,  1844.     Dev. — Carb.  Europe,  Brit.  (e.  g. 
0.  fusiforme)  Aperture  sub-circular,  not  much  contracted. 
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Gyroeem,  T)T)rb,    (not  Mejer)   fans   been  eiopluyei]  for  tlif  piindpi   ] 
riirila  indutled  in  Ct/rlocerat  h;  Goldriue.     The  dbidb  wus  originsllj'  ^vn 
by    Meyer,    to    G.  graeilu,    Brdnn   {Spirvia,   Goldf.    MS.    1832,    litr-tn. 
Qucnstedt)  which  is  the  Goniatitei  crHBpraiui  of  D'Arch.  and  Vern. 

TrisonocerM  (paradaiicum)  Mc  Coj,  i>  a  form  of  NavlilocfTBS,  D'Ort, 
(Cyrt.  sgoccruB,  Munit.)  vilh  b  BubBpiral  eliell. 

Dueitei  (Me  Cuf)  it  closely  allied  to  tbe  UH,  differing  in  the  wbitk 
being  compact.  It  may  be  doubted  whether  »uy  of  the.  Pulitmiit 
"  NantilidaB"  reallj  heloug  to  that  foniUy. 

jUeacerai. — This  cnrioua  fouil  (whicli  has  been  recently  ronud  it 
Ludlow,  by  Mr.  Stller)  ouly  resembleB  F/yetBccrai  in  appearauee.  It  ii 
«li?lillj  curved,  end  has  a  dorsal  siphuncle,  but  the  aepta  are  beol  and  pra- 
Innged  forwordi  an  the  ventral  side  tii  euch  ul  eiltnl  uto  giveai)  ajipfanun 
of  the  whole  shell  being  doubled  up. 

AmjuiHiitei  Jaiaii,  Reitiecke  (A.  Gulielmi,  SUy).  The  fosail  Gguml, 
n,  111  B,  is  A.  ipinwnu,  Sby.  (=.V.  ornatus,  Schl.)  and  is  certaiidy  dislinrt 
from  the  finely  Hhbed  Bjiecict  which  occurs  with  \l,  iiiid  to  nliich  the  mmc 
JatOH  should  be  rcEtricted. 

CK^SS  II.  GASTEROPODA. 

Qamjicatios  Ay  lingual  deviilioH, 

The  researches  of  Dr.  Lascn  hme  been  fullowed  by  mauj  obBcrvatitm  at 

genera  not  figured  in  hta  admirable  memoir,*  and  by  Rltempts  to  remidrilki 

arrangcmcut  of  the  Giutcrofodu  by  tbi.-  aid  of  peculisritiea  in  their  dentitiak 

Whatever  improvements  may  be  Ihut  obtained.  It  does  uut  appear  deeirablt  lo 


mi 


ft 
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The  lingaal  teeth,  like  the  operculum,  have  usually  a  structure  charac- 
'  teristic  of  the  genera  or  sub-genera,  and  are  sometimei  uniform  thoughont  a 
'  whole  family  or  group  of  families.  They  also  exhibit  minute  differences  in 
closely  allied  mollusks,  and  promise  to  be  of  great  value  in  the  discrimina- 
'  tion  of  critical  species.  Mr.  Wilton  has  ascertained  that  Patella  aihUtiea 
may  be  distinguished  from  the  conmion  limpet  of  our  coast  by  its  teeth ; 
and  a  similar  difference  exists  between  two  Cape  species,  P.  apicina  and 
P.  longicostata. 

In  the  accoont  already  given  of  the  structure  and  use  of  the  lingual  teeth 
(p.  27  and  160),  it  has  been  pointed  out  that  the  Carnivorous  families  have 
a  retractile  proboscis ;  and  it  may  now  be  added  that  in  many  instances  the 
aperture  of  this  organ  is  furnished  with  a  prehensile  spiny  collar  (fig.  239 
and  260),  apparently  for  the  purpose  of  hiding  the  prey  whilst  the  lingaal 
organ  is  employed  in  drilling  or  abrading  it.  The  spinose  collar  coexists  with  a 
lotoer  mandible  in  Boris;  bat  appears  not  to  be  found  in  the  genera  provided 
with  an  upper  jaw.  The  spiny  buccal  plates  of  Natica  and  Lamellaria  are 
united  above,  like  the  lateral  jaws  of  JEolis^  of  which  they  seem  to  be  a  modi- 
fication.  The  vegetable  feeders  have  a  rostrum,  or  non-retractile  muzzle,  and 
frequently  a  homy  upper  mandible  (fig.  260),  which  is  sometimes  divided,  and 
forms  two  lateral  jaws,  articalated  above.  The  chemical  composition  of 
the  lingual  teeth  has  not  yet  been  examined  by  a  competent  observer.  It 
is  not  improbable  that  the  opaque  brown  teeth  of  Chiton,  Patella  and  Nerita, 
are  chitinous,  like  the  mandibles  and  pen  of  the  calamary.* 


ORDER  I.  NUCLEOBRANCHIATA. 

Lingual  membrane  plane,  widening  backwards;  teeth  8.  1.  3.    (p.  190.) 
Firola,  Carinaria,  Atlanta. 


Fig.  S33.    Carinaria  erxstata^'L,  (Wilton.) 


*  The  animal  basis  of  shell  is  a  peculiar  organic  tubstance,  tenned  eonchioline, 
insoluble  in  water,  alcohol  and  ether,  and  resisting  the  long-continued  action  of  acids; 
in  caustic  alkali  it  dissolves  very  slowly;   its  composition  is— H.  5,  9;   C.  50,  0 
N.  17, 6,  and  0. 26,6,  (M.  E.  Fremy,  Ann.  de  Chimio,  1865,  p.  9«.) 


srpvLEHinT. 


ORDER  n.  PROSOBBANCHIATA, 
Section  k.  Zoofbaoi,  Lua.  (Pnietddea.   Troarbd.) 
[Funilf  1,  atromiidti:  Hnpul  taitb  8.  1.  3J  p.  101. 


..  fi«l(«nj.  ^  ^  '  liidentote,  2  iBi  1 
simple,  dan- shaped.  S.  fiiienlut  a  represented  bj  Dr.  Ber^  witliaUtt' 
iiaciai  deoticukted. 

The  dentition  of  Aforrhmt  is  most  like  SlroKim  and   Cbnaana;  u' 
qaite  unlike  the  Ctriliiada  with  which  it  Iiu  been  placed,  in  accordance  nitl 
ri  of  Prof.  Forbes.    Tie  animsl  is  caraivoraua.     (p.  130.) 


Fig,  235.  Aporrliai$  pa-ptltcani.    (WuinBtoo.) 

[Family  2?  Ciusula:  leeth  8.  1. 1 
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Fig.  Ml.   Datiuni  prriii.    (OriglnsL) 
Fun.  3.  ifMrift'i^  {including  BuaHnidai):  teeth  1.  1.  1.  (p.  ZS). 
la.  ChnBOdoDiin.  


Fig.  MS.    JftiRi  (ciwhpiu.    t,V(ttau.^ 


i&i 


SU^PLIUItT. 


His  lingiul  ribbon  irf  Manx,  PaTfura,  uil  mo«t  of  tha  other  nmtoi 
of  tha  tunilf ,  ii  m;  ilcnder,  Mid  tht  tMth  minnta  and  glanj.  It  ia  qvt* 
certaia  tbat  thej  drill  liolei  in  other  ihcll*  ta  get  at  tha  »niin«l ;  the  poco 
m>7  ba  obierTedeTeii  in  tha  Bonfinement  of  a  Tinrinm.  Hwikort,  dnplf 
notched  einal  of  BaeeiMiat  and  JVoua  ii  relalad  to  their  bnrrowing  halvlii 
Hi.  Waringtan  hai  obeerved  that  wba 
Aiuw  retiealata  barrawa,  it  imir*""  * 
eDmmDnicatJan  with  the  anrboe  li;  iwii 
of  it*  long  recurred  aipIioD. 

The  teeth  of  Faiaolaria  reianblelkK 
of  Fum  IilanJiau.  In  Buedamm  wait- 
(tin,  the  tnodiin  tooth  lias  6,  or  m^  ■ 
denticles;  aad  Mr.  Wilton  has  obaecni 
that  B.  limiotiai,  3  haa  tha  teeth  7  cwTcd, 
wlulat  in  tha  femalei  th^  ara  B  on^ad. 
Yam.i.  Conida:  leethl.  0. 1.  (see  p.  117)- 
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Dr.   Kadolph  Bergb.    (Copenhagen,   1853.)     It  exhibits    two    modifica- 
tions:— 

1.  Lamellaria  persjncua,  teeth  1.  1.  1.,  median  with  a  bifid  base,  apex 
recurved,  denticulated ;  laterals  large,  trapezoidal,  hooked  and  serrulate. 

2.  L.  Oromltmdica  (Oncidiopsis,  Beck.)  and  L.  prodiia,  Lov^n,  teeth 
3.  1.  3.,  exactly  as  in  Velutina  (fig.  246).    The  dental  canfd  is  spiral. 

Fam.  8.  Cancellariada :  teeth  8.  1.  8.  or  0. 

Cancellaria  (teeth  0.)  Trichotropis.  Cerithiopsis  ? 

Lov^n  places  Tricho» 
Iropis  in  the  same  family 
Beith  Velutina;  Cancella- 
ria is  very  closely  allied, 
though  it  wants  both  teeth 
and  operculum.  Mr.  Cou- 
thouy  describes  Tric^io^ro.         ^^^'^^'^'    Trichotropis  barealU.  {WBJrineU>n,) 

pis  caticeUata  as  having  a  muzzle  like  Litorina. 

Fam.  9.  Pyramidellida :  teeth  0. 

Pyramidella.  Aclis.  Eolima.  Monoptigma.  (Lea.) 

The  FyramidellicUe  are  related  to  Tomatella,  which  has  numerous  similar 
teeth  (p.  180). 

?Scalaria;  uncini  numerous,  similar. 

?  lanthina ;  dentition  like  Testacella  (if  the  two  halves  were  united  by 
their  outer  margins),  p.  148. 

SECTION  B.— Phttophaga,  Lam.  (Rostrifera,  Lov&n). 

Fam.  10.  Turritellida:  teeth  3. 1.  3.  (p.  132). 
Turritella.  CflBOum.  Vermetus.  Siliqua)ia. 

Fam.  11.  Cerithiada:  teeth  8.  1.  8.  (p.  127). 
Cerithium.  Triforis.  Potamides.  Planaxis? 

Mr.  Wilton  has  examined  the  dentition  of  four  Cerithiada ;  the  teeth  are 
broad,  as  in  Melaniada,  with  incurved  and  dentated  summits.  In  Cerithi- 
dium  the  median  teeth  are  slender  with  minute  hooks. 

Fam.  12.  Melaniada :  .ieeih.  3.  1. 3.  (p.  130). 
Melania.  Paludestrina.  Tanalia.  MelanopBis.  Pirena. 


Fig.  248.    Pirena  atra.  (YTUton.'i 
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Fim,  13.  Ftlt 

PalndJna.  Palodc 


teetb  S.  1.  S.  (p.  ISS). 


Fig.24B.    JmjmiiorinslotoiB.  (Wilton.) 

Tbd  lingfual  imcini  of  Faludina  and   Vahatu  are  denticulated; 
fuUaria  the  first  and  secorid 


aiSTEKOFODA. 

2  iuhei  long,  «td  coiled  > 


Fm.  IS.     CJyplrtida:  teeth  3.  1.  8.  (p.  IGl.) 


aCPPlBMENT. 

retraHile;  the mediin  tmlh 
booked  lod  im- 
talB-.thaStit,'!! 
Srsi  ani  KtcDd 
Imisaiseaaui, 
the  thiri  dii- 
thiped  ud  tim- 
ple-LovfapUcH 
this  fBioi];  ntil 
to   the   r«hlf- 

(Seetion  C.    Scutibranchiata,  Ciiu.    Rhtpidegloiaa,  Trosehel.) 
Fnni.  16.     TtrUnidx-  lingnol  teeth  00.  5,  1,  5,  00  (pp.  28  and  1421. 
Yaa.  17.    Haliotida,  p.  146.        Fsra.  18.    Fiimrillida,  p.  14B. 


Farmophnna  differs  fram  TUfurrlla  in  having  a  hroad  medinii  tooth. 
Fam.  19.    Neritldo! :  teeth  00.  3.  1,  3.  00  (p.  140J. 
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The  Cepe  limpet)   (e-g.  P.  dialieulala)  htve  a 
central  tootfa,  viacb  ia  naoting  ia  toy  other 
hitherto  eiunined.    ( Willon.) 
ORDER  III.    PDLMONIFBRA. 
Sectioii  A.    ID-Dpereulata.    Lingual  teeth  nniae- 
nu,  similar,     (p.  ISO,) 
Section  B.     Operciilats.     Lingual  teeth  3.  ].  3. 
{p.  175.) 

Glandina  {Aljira)  has  teeth  like  the  Teitacelle 
FiB-i5e-J"^'io«J»«<o-(p.  169,  IUjmond,Jonrn.  Conch.  1833). 
{OrigiMl;  WUton.J  ^^^  inoinaloui  g«necB  Siplumarut  miJmpkilola 

liave  a  dentition  like  the  inopercnlatd  Und-anaila.  (Willon).  Olima  {Fe/ulina) 
vtia  has  teeth  Eimilai  to  ConomlHt.     (Claik.) 

The  man;  poiute  of  ^reement  between  tlw  LiloriHida  and  C^eloiiowudit 
Lave  beeu  already  foatei  tnl  (pp.  S£,  174). 

ORDER  IV.    OPISTHOBRANCHIATA. 

The  lingnal  dentiticnl  is  ei- 
tremel;  Taried  in  the  Builidir. 
InPhiline  aperta  there  ii  no  cen- 
tral tooth;  andthelBleTale,which 
increase  rapidl;  ia  site  backwards, 
have  a  finely  denticnlated  mem- 
hranons  inner  edge. 

In  Tpntatella  and  Bulla  (phy- 
ail)  the  radiis  is  unarmed,  and 
the  lateral  teeth  are  nnmcTDni 
and  similar;  \a  Aeera,  (^lich»e, 
and  Jmphitphjfra,  there  ia  a 
mbnte  central  tooth. 


yig.WS-    PhiUntapirKi.   IWillon,) 


fig- 


ORDER  T.    NUDIBRANCHIAIA. 

The  Dotidida  are  distingnisbed  bjr 
having  a  short  and  wide  lingoal  mem- 
brane with  nnmerous  nmilar  teeth ; 
the  JGoUdi  have  a  naraw  ribbon  with 
a  single  aeriea  of  larger  teeth.  laDat- 
dnmolut  a  large  central  tooth  is 
b;  a  few  amall  denticulated  teeth.     (Alder  and  Hancock,  PI.  II, 

B  onl;  Xadihranche  with  a  aolid  upper  jftw,  u  JEgin*  pwiuUlwieii* 
i  H.  PI.  Xrn.  ^.  li).    In  athtt  inatanctt  the Uft  Wnea  WR. it&- 
1.% 


4B0  atPPLIMBNT. 

ealaUd  and  art  b9  bteiBl  jowg.    In  ^f/ginu  the  moutli  u  also  fnmi^iel  lilli   I 
iDBmbnaoua  &iD^>  (A.,  and  H.  PL  XVII.  Gg.  14).     Aaciila  criitati  ki 
a  formidable  spinoiH  cnllu  (PI.  XVII.  fig.?). 


Noleon  the  prtpmatien  of  the  Lingvai  Teelli  aa  laicrotcopic  oijecti -,  ll 
3.  W.  Wilton,  £!q.  The  mollusk  when  taken  from  its  shell  must  be  pinnrf 
down  in  the  dissecting  Irongh,  with  needle -pointa  passed  throngh  tht  eii* 
of  the  muscular  foot  {fig.  251,  and  note).  Water  is  then  to  be  ponred  » 
till  the  animal  i>  covered,  and  shuidd  be  ihauged  as  often  as  the  condition  i 
the  object  renders  it  tnrbid.  It  is  coaicnient  to  make  these  emnunilniu 
under  a  simple  lens,  attached  to  an  npri^ht  rod  vrith  a  rack  aad  scree,  » 
that  both  hands  may  he  'rce.     A  good  light  la  nccessAry,   and  wrth  lam^ 
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then  covered  with  thin  glass  previonsly  warmed  over  the  flame  of  a  spirit 
lamp. 

Mr.  Warington  and  Mr.  Eisher  Cocken  recommend  glycerine  (which  may 
be  obtained  at  Price's,  of  Vaozhall)  as  the  best  medium  for  microscopic 
objects ;  the  glass  covers  are  cemented  on  with  hatter's-vamish  (shell-lac 
dissolved  in  spirits  of  wine),  and  painted  over  afterwards  with  asphalt  dis- 
solved in  turpentine,  such  as  the  varnish-makers  supply. 


SUPPLEMENTARY  NOTES  ON  THE  GENERA. 

DiBAPHUs,  Phi.  1847.  Conohelix  edeniulus,  Sw.  {Strombida?  p.  304.) 
Subcylindrical,  spire  acute ;  aperture  narrow,  linear,  edentulous,  excised  at 
the  base ;  lip  thickened,  rectilinear,  rounded  and  abbreviated  below. 

Bhizochilus  (antipathum)  Stp.  1850.  Foonded  on  a  ^.  of  Purpura  V 
which  lives  on  the  antipathes  ericoides.  When  adult  they  attaeh  themselves, 
singly  or  in  groups,  to  the  branches  of  the  coral,  or  to  each  other,  by  a  solid 
extension  of  the  lips  of  the  shell.  The  aperture  becomes  closed,  with  the 
exception  of  the  respiratory  canal. 

FlanaxU,]^.  114  (Cerithiadae?),  This  genus  was  placed  with  the  5wc- 
cinida  on  the  statement  of  Mr.  Gray,  that  the  animal  was  like  Purpura. 

BoBSONiA  (prima)  Bellardi,  1838.  Is  a  Pleurotoma  with  the  columella 
plaited  like  Miira.    Miocene,  Turin.  Eocene,  Brit. 

Pachybathron  (cassidiforme)  Gaskoin.  Shell  small,  oblong,  striated 
with  lines  of  growth ;  spire  small,  depressed^  with  channelled  suture ;  aper- 
ture with  callous,  denticulated  lips,  like  Oypraa,    Dietr.  3  sp. 

CalpurnuSj  Montf.  (name)  =  Ovulum  vemicosum.  p.  122. 

Volva  (Fleming)  =  Ovulum  patulum,.  {Calpuma,  Leach.) 

Radius.  (Montf.)  Schimi.  =  Ovulum  volva. 

Deshayesia  (Parisiensis),  Raulin,  1844,  (p.  128).  Mioeene,  France. 
Some  additional  species  have  been  found  with  a  similar  oblique  aperture  and 
corrugated  inner  lip.  Baron  Ryckholt  has  described  a  species  {D.  Baulini), 
from  the  Devonian,  Belgium.    The  relation  of  the  genus  is  uncertain. 

Naticella  (Munsteri,B'Orb.)  Miinster,  1841.  This  genus,  abounding  in 
the  Trias  of  St.  Cassian,  has  been  referred  to  Natica  by  D*Orbigny.  A 
characteristic  species  occurs  in  the  Green-sand  of  Blackdown,  and  has  been 
named  Natica  carinaia,  J.  Sby.  (Narica,  D*Orb.)  It  is  exactly  intermediate 
between  Narica  (p.  124)  and  Fossarus  (p.  185)  and  appears  to  form  with 
them  a  little  group  nearly  related  to  Lacuna  (p.  136.) 

Velutina  inhabits  the  laminarian  Zone,  and  ranges  to  40  fme.  VJavigata 
is  sometimes  brought  in  on  the  fishermen's  lines,  (off  Northumberland), 
generally  adhering  to  Alcyonium  digUatum  (Alder)..  Dj».  Gould  obtained  it 
from  the  stom&ch  of  fshes. 
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UoHOPTiBKA  (meluiioidn)  Lea  >-  M.  atriiti,  Gra;  (name  anly.) 
Shell  like  CAmniJjHi,  ralher  faiilnnn,  ipirally  grooved  i  eolnmelU  tiigfc^ 
folded,  with  >  linni  at  the  buc.     Oiifr.  IZ  gp.  lado-P>cifie,  (p.  IM). 
Menatka,  HGller,  (Turbo  tlbnluE,  Fabr.  Grecnluiil)  r.  Chemnitdi. 
Je/M  (p.  132)  ucuis,  Turt.  (^  A.  Bupre-oitida,  Wood)  hu  Um  ifa 
alaiatnl,  like  the  Pyraaiddlidae. 

Ficarya  (VerDcnili)  S'A.rcb.  1854.£beni«.Sciode.  Shell  lite  PofuUn; 
aperture  wilh  a  brosd  callojitj  sprcodiBg  o»er  the  body  whirl,  oater  lipmd 
a  deep  aarraw  ainiu  like  Clioaella. 

Hotoprlla,  Mo  Coy,  TurriteLa  obsolete,  Sby.  U.  SaariaB.  Brit.  Pt 
entire,  not  produced  in  front. 

Seoliottoma  (DnnncDhergii)  Mai.  Braun,  1B3S.  Sgn.  Cochleu^  F. 
Brann,  1811.  Shell  tnrreted,  BomctimeB  abiBtrn),  whirls  kaejed  or  niiuidd 
aperture  more  or  leu  twisted,  trumpet  shaped,  sometimes  nith  > 
cipanded  outer  pcriitome.      FojnV.  Devonian — Trias,  Europe. 

Amnicola,  Gouid  ond  Haldemnim,    1911  (p.  131)  =  Palodins  porrt. 
Say,  inhabits  the  &eah  waters  of  New   England,  gregarious   oa   sto: 
submerged  plasts.    The  ipeeies  are  numerous. 

FiLUUOjius,  Sv.  Shell  turbinated,  smooth  or  coronated ;  outer  If 
crebulated ;  olivaceous,  with  dark  brown  spiral  lines.  Dittr.  ^  ap.  Ruu- 
lays,  Bombay,  Ceylon,  Sevchellee.  Thiageima  nas  founded  od  Melaaia  cotkt 
and  two  other  Indian  speciea,  having  a  concentric  opcrcnlam,  like  P^mHo' 
In  Reeve's  monograph  it  was  made  to  ioclnde,  primarily,  a  gTOUji  of  Cingilai 
sheila  for  which  Mr.  Edgar  Ijiyard  has  revived  Gray'a  MS.  name  Tanilu. 
The  ducription  at  p.  181,  applies  to  this  latter  group. 

PuTiLocoNcuus  (acnlptunitu!)  Lea,  1H43,  Sub-gEnns  oF  FenuM, 
p.  133,  Mioene,  U,S.,  St.  DomingQ,  S.  Europe.  ShtU  with  two  intend 
ridgcB,  running  apirallj  along  the  columella,  becoming  obsolete  ueaz  the  ipa 
and  aperture. 

Diieohelix  (calcoliformia)  Dnnker,  1851,  Lion,  Gotiingen.  This  mat 
wBB  proposed  for  the  depressed  Euomp/lali  of  the  Lower  Oolites,  of  whjd 
thorc  are  several  species  in  Normandy  aod  Eogland.  Shell  uanaUy  si 
flat  or  concave  above,  aperture  quadrangular. 

F/a/yalonia  (Sueasi)  Hornea,  1855,  Trial,  Hallstadt.  Shell  ditcoidil, 
■inistmlF  sculptured;  peristome  suddenly  eipandcd,  plain;  opertum  withn 
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Shell  conic,  few- whirled,  epidermis  green;  aperture  obfique,  peristome 
abruptly  reflected ;  opercolum  claw-like.  The  typical  species  appear  to  be 
Melaniada,  bat  some  small  shells  like  ffydrobia  have  been  included  in  the 
genus. 

ViTBiNELLA  (valvatoidcs).  C.  B.  Adams«  1850.  SAell  minute,  hyaline, 
tarbiniform,  umbilicated ;  aperture  large,  orbicular.  Dutr,  18  sp.  W.In- 
dies (5),  Panama. 

ScissuBELLA  (crispata).  Animal  like  Margarita;  tentacles  long, 
pectinated,  with  the  eyes  at  their  base ;  foot  with  two  pointed  lappets  and 
two  long  slender  pectinated  cirri  on 
each  side ;  operculum  ovate,  very  thiii,  with 
an  obscure  sub-spiral  nucleus. 

No  part  of  the  animal  was  external  to 
the  shell.  The  only  living  example  occuired 
at  Hammerfest,  in  40-80  fm.  water;  when 
placed  in  a  glass  of  sea-water  it  crawled  up 
the  side  and  scraped  the  glass  with  its 
tongue.  It  was  pale  and  translucent  when 
living,  but  turned  inky  black  after  immer- 
sion in  alcohol.  (-Barr^r/^,  An.  N.  H.  17,  Fig.  261.  Scissurella.  f 
p.  206.) 

Mr.  Jeffreys  found  S,  elegans,  D'Orb.  plentifully  alive  in  sea-weed  on  tbe 
coast  of  Piedmont.     It  has  a  mnltispiral  operculum,  like  Margarita,    In  . 
this  species,  as  noticed  by  Mr.  G.  Sowerby,  the  tlit  in  the  peristome  of  the 
young  shell  is  converted  into  2k  foramen  in  the  adult,  as  in  the  Jurassie 
Trochotoma. 

Catantostoma  (clathratum)  Sandberger,  1842.  Shell  VktPleurotomaria; 
last  whirl  deflected,  peristome  incomplete,  slightly  varicose,  irregular. 
Fossil.  Devonian,  Eifel. 

Raphistoma  (angulata).  Hall,  (p.  147).  L.  Silurian.  U.  States.  Canada. 
Shell  depressed,  out  lip  sinnated.  In  R.  eompacta  (Salter)  the  spire  is  sunk 
and  basin-shaped,  the  umbilical  side  flat,  and  the  last  whirl  a  little  disunited. 

Bolopea  (symmetrica).  Hall.  1847*  (lanthinidse  P)  Outer  lip  sinn- 
ated near  the  base.     L.  Silurian^  New  York. 

Brownia  (Candei)  D'Orb.  1853.  (Atlantidse  ?)  A  minute  discoidal  shell, 
associated  with  Helicoph/egma  in  the  first  instance,  but  distinguished  by  the 
serrated  keels  on  its  whirls,  and  lateral  notches  to  the  aperture.    Cuba. 

Calcarella  (spinosa)  Souleyet.  1850.  (Atlantidee  P)  Shell  sub-globose, 
dextrally  spiral,  horny,  pellucid,  with  three  acutely  serrated  keels ;  aperture 
thickened,  entire.    Lat.  3  lines.     South  Seas.     (=  Echinospira,  Krohn.) 

Recluzia,  Petit,  1853.    R.  Jehennei,  Red  Sea.    R.  Rollandiana,  Atlan- 
tic,  and  Mazatlan.    Animal  pelagic,  resembling  Iant\imsk\  Qii&  vel<(^Vsd%. 
SA^// paludmiform,  tbin,  with  a  brown  epidermis*,  YrYiVtVa 'v«i)^:n<en«A\  v^' 
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tsn  orate-oliliqiie,  ilightlj  cffutcd  at  the  but,  mar^iiu  dU-muted ;  imiR  I 
obliqae,  ntlier  liatutid  in  the  middle;  outer  lip  icole,  entire. 

FxTCtLA,  p.  1G4.  Ttie  eommoD  limpet  nukea  on]  piti  in  timte 
veil  u  in  chalk.  Smill  imliTidnal*  sometimes  roost,  hBbitaallj,  on  Ikji 
■pecimens,  and  make  m  otbI  (iuTow  on  the  sheB.  The  snrfiiee  oe 
limpets  rnoet,  and  some  space  anitmd  it,  is  often  ootered  with  radiatiBg  itn 
aatparsUtl  tike  Ibaae produced  iy  Ihiir  leiik  on  mU/ipore.  Hr.  i~ 
has  a  limpet-ahell  jornialed  nith  noUipore,  ntiidi  other  limpets  have  iHfi 
aU  over.  In  M.  D'Orbigny's  eollection  of  Cuban  abells  there  ia  agicisfi' 
ojsterb  (O.  eoriiucofiia),  with  s  colon)'  of  the  Hrfponj/x  mitrvla  tb&laili 
their  JDCersticee:  these  limpeta  hare  not  onl;  fed  on  the  nnllipore  ifitb  nUi 
the  ojsten  are  iacnuted,  but  have  extensivelj  eroded  the  epidennal  Isfs  i 
ihell  baneatb.* 

Ai  to  the  Calt/ph-nid*  generally,  althongb  famiahed  with  lingnaltoft 
(Gg.  24R)  like  tboac  of  the  aaimal-fecding  Velulaia,  and  themsdiu  bmI- 
futing  camivoroiu  piopensiticti  (p.  161),  it  ia  diSicult  to  ondonlud  bn 
thejr  can  travel  in  (|ueat  ur  foud. 

The  ihnpe  of  same  species  of  limpet  is  believed  to  vary  with  the  udoi 
of  the  satface  on  which  they  hobitnaJly  lite.  Thus  the  British  JVjM/ii;* 
ludda  a  found  on  the  fronds  of  the  tan|f;le,  and  aseaines  the  form  eiM 
S.  laeis,  when  it  lives  on  their  slaltt.  (Forbes.)  Ths  Actnma  tstbiiaA 
becomes  lateralij  compressed  and  is  called  A.  elvea  when  it  grow*  en  6t 
blades  of  the  Zestera  [Gould) ;  and  FaUlla  miniala  of  the  Caps  becvoo  • 
new  "genua"  {Cipidia,  Adams,  not  Brodeiip)  when  it  roosts  on  the  nol 
atemi  of  aea-irecd,  anil  takes  the  form  oalled  P.  compretia.  (Gray.) 

TiKYSTDiu.  (tubiferum)  Benson,  185G.  He/iciAt.  Shell  til^e  JiuuftM 
minute,  umbllicnted;  aperture  disengaged,  trumpet-like,  toothed.  Baatltf 
the  Irawadi,  above  Prome. 

FFEirFEBlA  (mioans)  Gtaj.  Uelieidx.  A  Kasma  without  the  muds' 
pora  at  the  tail.    Philippines. 

SFiEAxia,  C.  B.  Adams,  1850.  Ti/pe.,  Aehatina  anomala,  Ffr.  syi 
ovate-oblong,  fuaifarm,  or  ejlindrical;  last  whirl  attemmtod  ;  aperture  on- 
row,  light  margin  luiually  inflected,  columella  more  or  leas  contorted,  bia 
senreel]'  tniaenttd,  fnrnlshed  with  a  deeplj-outcring  Callous  lamina.  IM. 
3Q  sy.     W,  luJiea,  Mexico,  Juau  Femaiije;:. 
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jreproductive  orifice  below  it  and  beneath  the  mantle;    IHstr,  New  -Zeabuid, 
on  leaves. 

Testacella,  p.  168.  During  winter  and  dr^r  weather  the  TestaoeUa 
forms  a  sort  of  coeoon  in  the  ground  by  the  em- 
dation  of  its  mncus.  If  this  cell  is  broken,  the 
animal  may  be  seen  completely  shrouded  ul  its 
thin  opaqne  white  mantle,  which  rapidly  eontraets 
until  it  extends  but  a  little  way  beyond  the  margin 
of  the  shell.  Fig.  262  represents  T.  Mau^  (lately 
found  by  Mr.  Cunnington,  in  fields  near  Devizes),  ^^^'  *^*  ^"*«»Wa. 
just  disturbed  from  its  sleep ;  «,  the  shell ;  m,  the  contracted  mantle. 

LiMNiEiD^.  Mr.  R.  Warington  has  observed  that  the  firesh>water  snails 
(and  also  Neritina)  can  lower  themselves  from  aquatic  plants  by  a  lanooua 
thread,  and  reaacend  by  the  same  ;  a  Ph^sa  coidd  be  lifted  ovt  of  the  water 
by  its  thread. 

Planorbula,  Haldemann,  1841.  Planerbis  armigerus.  Say ;  aperture 
with  5  teeth,  nearly  closing  the  passage. 

GuNDLACHiA  (aucyliformis)  Pfeiflfer,  1850.  Fresh-waters,  Cuba.  SheH 
thin,  obliquely  conic ;  apex  inclined  posteriorly ;  base  closed  for  two-^iirds 
by  a  flat,  horizontal  plate ;   aperture  semicircular. 

Adamsiella  (mirabilis)  Pfeiffer,  ISSlsChoanopoma^Ffr.  (part)  184?. 
"  Operculum  thin,  rather  cartilaginous."  Listr,  12  sp.  Jamaica,  Dema- 
rara.    Named  after  the  late  Prof.  C.  B.  Adams,  of  Amherst,  Mass. 

Opisthoporus,  Benson,  1855.  O.  biciliatus,  Mouss.  SheU  like  Ftero^ 
eyclus ;  operculum  double,  margin  grooved,  interior  eoneamented.  DUtr. 
4  sp.     Singapore,  Borneo,  Java. 

Aplysia  (like  Loligo,p.  69)  has  several  shells  when  old. 

Umbrella,  p.  187,  has  a  minute  sinistral  nucleus,,  like  Tylodinau 

Stylochilus,  Gould.  Exped.  shells.  Aplysia  longicauda  Q.  and  G. 
Animal  limaciform,  cirrigerous,  dilated  at  the  sides,  attenuated  behind ;  neck 
distinct ;  tentacles  4,  long,  linear,  papillose,  far  apart ;  lips  dilated  laterally 
into  tentacular  processes.    Distr.  3  sp.    New  Guinea^  on  Fuci^ 

Chior^ra  (leonina)  Gould.  Puget  Sound.  Appears  to  be  a  nudi- 
branche  resembling  Glaucuty  with  oral  cirri. 

Rhobope  (Yeranii)  Kolliker,  1847.  Animal  minute,  simikr  to  LimO' 
pofUia  ?  worm-shaped,  rather  convex  above,  flat  beneath ;  witheut  mantle, 
gills,  or  tentacles.    Upon  algae,  Messina. 

BRACHIOPODA. 

Id  the  summer  of  1855,  Messrs.  M'Andrew  and  Barrett  obtained,  on  the 
coast  of  Norway,  living  examples  of  RkynchoTneUm  pniiacea,  Waldhemia 
cranium,  TerebratuHna  eaputserpefUis,  and  Crania  anomaia.  The  two  last 
projected  their  cirri  beyond  the  margins  of  th&  opened  valves,  and.mflyqd 
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them,  utha  Bijoioa  more  theironlteiiUclei;  bDt  ia  no  intUiue  nn  Ik 
ana  Biteiided.    When  the  Crania  opnud,  the  upper  valve  tanud  apoe  lb 

hiDgn-line.    (Bimtt,  Ab.  Nat.  HUE.) 

The  aaitomj  of  Ttriinlula  uid  lUjmeioiulla  hu  been  fnrthii  inoli- 
gated  by  Cr.  Oratialet,  Mr.  Hiutey,  md  Mi.  A.  Hancock. 

The  pailiai  arieria  (mendoDfid  p.  213,  ind  figured  p.  SS7,  %.  Ill)  R 
regarded  u  "  narraw  bands  from  nhich  tfa«  ovtrU  or  teatea  are  ietdofeL' 

The  utnic  of  the  nrgana  prerioiuly  deicribed  a  ktartt  ia  rendered  Joak- 
fill,  ai  the]'  ijipear  to  open  exlemal/i/,  forming  the  "ovarian  oiificu''  li 
Ilaneocki  the  plaited  organs  (A,  A,  fig.  ISd),  itsaibed  aa  atirieUt,  iu  om- 
pared  with  nidamentat  glands. 

Shipuhostlla  bus  two  additional  "bearta"  above  the  other),  one  onnci 
side  of  the  liver.  The  pecoltorit;  of  the  ovarvvt  ipacei  in  &/ig%cliai^ 
and  OrtkU  (ducribed  at  p.  212,  and  represeated  in  Q;s.  189,  146,  113,  W, 
letter  o)  is  eiplaiacd  by  the  atmcture  ot  the  orarian  sinuBei  in  the  nctf 
BAyjtekrmelttt  1  "the  floor  of  this  great  sinus  ia  marked  out  into  mesba  ^ 
the  reticulated  genital  band,  and  from  the  centre  of  each  meih  a  flat  litfJ 
paiscB,  uniting  the  two  valla  of  (ho  sinus,  and  brmkiDg  it  np  into  im- 
golor  partial  channela."  The  intertion  of  these  bafdt  produces  the  pioe- 
torei  in  the  shells  represented  in  the  figures  above  referred  io.  He 
membranes  nhich  eupport  the  alimcntarf  canal  are  deacribed,  and  eipliin 
He  origin  and  nature  of  the  lepla  in  Slrisi/ocep/iaiss  and  Fenlammi. 
The  mode  of  termination  of  the  alimentary  canal  ia  not  yet  Mtistaetorl} 
made  out. 

Prof.  Oscar  Schmidt  has  observed  the  eiiatenee  of  flattened  and  radiilij 
calcarioui  particles  in  the  manlle,  anna,  and  cirri  of  TereiratnJiiia  etftl- 
ifrpenliii  their  occurrence  appears  to  bo  very  general  in  the  Brachiopmli. 
and  acconnls  for  the  frequant  prcservstion  of  internal  structures  in  GmI 
speeimena. 

Dr.  Gratiolet  haa  pointed  out  that  the  true  funetion  of  the  eardiaalmtt- 
del  of  Tcrebratula  was  Ifnowu  to  Prof.  Qneoitedt,  and  published  by  hb  ■ 
1835.     (Wiegm.  Archiv.  11.  330.) 

SITG33IA  (imbricata)  Engine  Dcsloagohamps,  1855.  (Dedicated  to  V, 
Suesa.)  Shell  liVt  ^irifera ;  teiture  flbrons;  hinge  area  wide  as  th«  ibeU; 
:a  deltoid  ;  larpe  valve  reith  two  ciafdiuiJ  icpin,  and  b  prominent 
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[ar,  encroaching  on  both  valyes ;  interior  of  dorsal  valve  as  in  Thecidium, 
vrith  a  single  central  septnin  and  broad  margin.  Fossil,  Lias — 6.  Oolite, 
3  sp.    Brit. 

Anoploth£CA,  (lamellosa)  Er.  Sandberger,  1856.  Dey.  Rhine.  = 
Atrjpa. 

Meganteris,  Suess,  1856.  Terebratnla  Archiaci,  Vem.  Devonian, 
A^turias.    Shell  with  a  long,  reflected,  internal  loop. 

CONCHIFERA. 

Development. — ^The  observations  of  Dr.  Loven  on  the  development  of 
Cardium  pygmaum  and  Crenella  marmorata  (referrred  to  at  p.  51,  note) 
have  been  confirmed  by  M.  M.  Keber  and  Webb,  who  observed  similar  phe- 
nomena in  the  ova  of  the  river-mussel  {Anodon).  The  body  described  by 
Lov^n  as  the  nucleus  of  the  germinal  vesicle  is  regarded  by  these  later 
observers  as  a  tubular  orifice,  analogous  to  the  micropyle  in  the  vegetable 
ovum,  by  which  the  spermatozoa  penetrate  the  yolk. 

In  Anodon  the  embryonic  mass  divides,  partially,  into  two  halves,  each 
having  its  own  mouth  and  intestine ;  and  its  own  distinct  though  simple  heart ; 
and  it  is  by  the  approximation  and  ultimate  fusion  of  the  two  ventricles  that 
the  common  rectum  of  the  originally  distinct  intestines  is  intercepted. 
(Qnatrefages. — Loven.) 

OsTREiDJB,  p.  253.  The  union  of  the  Osireida  and  Pectinida,  as  proposed 
by  the  authors  of  the  "  History  of  British  MoUusca,'*  has  not  proved  satis- 
Tactory.  The  genus  Ostrea  stands  quite  alone,  and  distinct  from  all  the 
Pectinida  in  the  structure  of  its  gills,  which  are  like  those  of  Avicula,  and  by 
*esting  on  its  left  valve.  The  shell  also  is  more  nacreous  than  that  of  the 
M;allops. 

Bimya  (Deshayesana)  Rouault,  1859.  Mem.  Soc.  Geol.  b.  lU.  471. 1 15. 
ig.  3.  L.  Eocene y  Paris.  The  figure  is  most  like  an  oyster,  and  the 
'  second  adductor  impression,'*  on  account  of  which  it  is  named  Dimya,  is 
•ather  like  the  small  anterior  scar  in  Pecten  (fig.  173,  p.  249). 

Placuna*  is  essentially  like  Anomia,  having  the  gener^jtive  system  attached 
o  the  right  mantle-lobe,  and  the  ventricle  exposed.  The  mantle-margin  is 
lirrated,  and  furnished  with  a  curtain,  as  in  Pecten ;  the  foot  is  tubular  and 
Extensile,  but  has  no  distinct  muscles  except  the  small  one,  whose  existence 
n  P.  placenta  (PL  XVI.  fig.  6)  we  had  predicated  from  examination  of  the 
heU  (p.  256)  .f  The  small  muscular  impressions  before  and  in  the  rear  of  the 
idductor  are  produced  by  suspensors  of  the  gills. 

Anomia.    The  description  given  at  p.  255  requires  correction;  the  lips 

*  Original  figures  and  descriptions  will  be  found  In  the  An.  Nat.  Hist.  1855,  p.  22. 
t  This  organ  appears  to  represent  the  by**al'*keaih  of  Anomia,  rather  than  the 
oot,  as  there  is  no  other  opening  for  the  passage  of  a  byssus. 
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Laeimiila,  p.  S9t.  Fig,  2SS,  represcDU  tbe  saimal  of  a  speciea  of  Diplo- 
donla,  from  the  Philippines,  oa  Men  dd 
remonng  the  left  fklva,  end  pert  of 
tha  mintle  within  the  pallial  line; 
£-1!,  the  luge  pedal  opoiiiig ; 
arrom  indielte  tli«  Binall  plain  h 
"  r«ii'oi!Uee,and  the  lalTOlaTuear 
oiiGee;^,  the  foot,  cMitracted  in  spirit; 
p,  p,  fbe  luge  atriated  palpi;  I,  tlw 
liTer;  the  Dat«r  (till  haa  a  drnphmugii, 
tlu  inner  ii  grooTed  and  oondoeti  to 
the  tnantb.  lliis  geaoa  hai  hi^ 
elumi  than  K^lia  t«  b«  regarded  m  the  t;pe  of  a  hnaij. 

Sciimij.A  (Coming)  Deafa.  1S56.     Smell  sheila  resembling  Ltpta, 
p.  ZM ;  minnte];  punctate ;  ligament  internal,  oblique ;  hiage-teetli  1 
posterior  laterals  1.  Z.    Diitr.  37  <p.  (?)  Philippines,  N.  Ansttali^  Am 

Family  l£s.  AitartiiU. 
AsUrtB.  Opis.  CnusolellB.  ClroBl  Omlits. 

AitaHe  (boreslis);  msatlc-mirgina  free,  plain,  Blightly  eirrated  in 
bmachial  rEgion,  nnited  posteriorly  by  the  branchia!  septum,  fomu 
single,  ercurrent  orifice;  pedal  muscles  (p.  p'),  distinct  from  adducton; 
gills  flat,  fiatij  striated,  destitute  of  internal  partitions;  ontcr  gill  oa: 
elliptical,  with  b  simple  margin;  inner  gill  grooved,  conducting  t< 
month. 


Kg.  Sae.  Diftaimta. 


CONOHIFSEA. 


Vig.14e.Mullirialobala.Fit.  (OrlglnBl.) 
l^-idacnida.  p.  289.     Animal  of  Tridacna,  as  leeu  on  r 
voire  aud  part  of  the  maatle  within  the  pallial  line. 


OloHumya,  p.  307.    See  An.  N»t.  Hist.  1855,  p.  23. 
Sotosriya,  p.  SOS.  (S;n.  Iiodonta,  But.  p.  S14).    The  cavity  descriM 
\  B  "  cuiilige-pit "  reeetve*  >  tootii  o(  the  <q)poute  nlTe. 
TtUiiuda,  p.  311.  FnmmDbia. 


?ig.sn.  i>ta»MaMapaUtiIa,Daah.  BedSes.  Left  nlve.put  of  Oia  m*nU«,Bid 
ntnctor  of  tha  dphcni  nmored,  Sipbong  maoh  ooatnoMd ;  a^  addntion, 
P,P,  pedal  musclaa. 

Solaiida,  Qlydmeria,  p.  3S0.    An.  Nat.  Hist.  1S6S,  p.  90. 


CONGHIFESA. 
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Myada.  The  description  of  ths 
aamtX  of  Panopaa,  >t  p.  319,  wu 
UkcD  &om  tbe  Briliali  ipecies,  P.  Nor- 
vegiea,  wliidi  agrees  both  in  tbe  clu- 
TBcter  of  the  shell  and  soft  puts  wiUi 
Saxicava,  and  bdongi  to  tbe  Oaitro- 
eJuenida. 

Fig.  %!%  repreeenta  tbe  animal  of 
tlie  tjpiol  ipeciea  of  Pmtepaa,  ai  seen 
on  tbe  remoral  of  the  left  vglve  snd 
thin  part  of  the  mantle.  It  was  ob- 
tained oD  the  coast  of  Sicily,  and  pre- 
aentcd  to  tbe  Gloucester  Musnim  by 
Capt.  Gniae. 

Mantle  and  tipbons  coTered  with 
thick,  dark,  wrinkled  epidermis ;  si- 
phons nnited,  thick,  coDtrsctile ;  pedal 
orifice  nniiU,  in  the  middle  of  the  ante- 
rior gape ;  foot  small  (/),  body  oral 
(j),  with  a  prominent  heel;  pallial 
mnacle  (n)  continnouB,  nith  a  deep 
sipbonal  inflection  (t) ;  lipa  broad  and 
plain,  palpi  triugnlar,  deeply  pldted 
(Q ;  gills  nneqntl,  (much  contraeted  in 
spirit),  reaching  the  commeDcement  of 
the  siphons  i  inner  gills  prolonged  be- 
tween the  paipi,  pbita  in  pairs,  each 
lamina  beiDg  composed  of  raacnlu 
loops  amnged  side  by  side;  margin 
grooTed,  donat  border  of  inner  lamina 
unattached ;  outer  gills  shorter  and 
narrower,  tbrmed  of  a  nogle  seriea  of 
branchial  loops  placed  one  behind  the 
other,  dorsal  border  wide  and  £ied. 


Isoltda,  Rjck.  ISSfl  =  Leda  solcnoidcs  and  Cacollells  sp.  p.  2S9. 

Anemianella,  (protens)  Byck.     Oirb.    Tootnay  —  Crania? 

Cren'lla  (dccnseata)  T.  Br.  1827-  p-  366  =  Nucnlocardia  (divariMta) 
D'Chrb.  Cuba.  '^  Myoparo,  Lea  (p.  2GB.}  Brachydontes,  %K.'g.^'&,uit«%t. 
elongated;  Zaniates  fdiscoraj  Sft.  near];  wants  the  cKniAtiAOW- 


ABBBETIATIOMS  OF  ADTHOK  S    MAHES. 


ABBRBTIATIONS  OF  AUTHOR'S  NAMES. 


AdBnaon,  p.  3K. 

Mint. 

Muit^iam*. 

A»».ii,p.»l. 

M«rtiD,  17M. 

Anton,  IS». 

UiKL 

Mirtiiii,  ITBO-J*. 

Aider  ind  Huowsk. 

MtTQ. 

MulTn.lJS*. 

Binmiide,  1UI. 

Mo  Co7,  lea— 

Db  BlilnriUB,  18M. 

Mle.' 

Menke,  ISSS. 

Brwohi,  1814. 

Mid. 

Ulddendorir,p.3M. 

Miil. 

Mai«,p.3ss. 

If  out. 

Montagn,  I80M. 

Mcnitfort,  irBwaao. 

T.  Brom,  1M7. 

M.&L. 

MorriaudLyortt. 

BuYignlM.iaS*. 

Mhl. 

MnUftldt.  IBlt. 

MiiUer.  O.F.,  1773A 

Ch™nlta,17»l«i. 

MiinsUr,  leSMS. 

nubboh,  isaa-T. 

Conrwi,  1833— 

QubqbL 

Qaesatsdt,  18SS. 

Cu.i9r.l7»IB17. 

Q.JcG 

Qaa;  inl  Qaimsrd. 

D'ArelUu. 

Pmpk. 

PirlLiuun.  laM-U. 

DBfrBiije.lBlMB. 

Pen. 

Pennimt.  1J7B.T. 

DMdUT«i,  18Sa- 

Pf. 

PteiffBr.  1M8- 

D'Otbignr,  183*— 

Pbl. 

PliiUppi,  1S3S— 

DonoT«n.  iaS4-7. 

Ml. 

PhilUp..lei39- 

PorU. 

Portlook,  IMS— 

FotlsE  and  Mlsbaod. 
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INDEX  OF  GENERA  AND  TECHNICAL  TERMS. 
names  of  Genera  commence  with  a  capital  letter,  thoie  in  itaUet  are  Synonymei. 

Ankwteges,  234 

^llllM,311. 

Aurieetta,  174. 
■luicle,  30. 
Anrioola,  173. 
JuriMcaipium,  331. 
JvOlama,  180. 
ATieola,  960. 
ATioolopeoten,  963. 
Axinii8,973. 


reyiations,  61.       Alderia,  100. 
alia,  72.  Jlexia,  174. 

nthina,  113.  Alieula,  189. 

nthochites,  157.    Alina,  237. 
nthopleora,  157.   Attoriima,  392, 393. 
Dthoteathis,  75.    alternate  gen.  40. 
nthothyriSy  226.     Alvani0, 132. 

AljfeteuM,  176. 

Amalthea,  153. 

Amathina,  1«3. 

Jmottra,  196, 35A. 

Ambonychia,  961. 


rdo,  187,  291. 
ms,  1^2. 
>hala,  7. 
ra,  183, 184. 
abnla,  63. 


Anthraooaia,  303. 
Antigone,  90^ 
Antiopa,106,334. 
aqniferona,  31. 
Aperutoma,  177. 
Apioceraa,  90, 449. 
Aplexa,  191. 
Aploeeroif  01. 
Aplastram,  163. 


atina,  160,  165.      Amcula,  157. 


Aplydinm,  349. 

Aplyaia,  15,  99,185,  ^«ara,  318. 

465.  Azeca,  164. 

ApaUon,  VOff, 


Eitinella,  165.        Ammonites,  17,  OS.     apophyses,  929.  Baotiitee,  83. 

ula,  178.  Amnicola,  131, 462.     Aporrhais,  199,459.    Baonlites,  97. 

8ia,186.  Amoroeoinm,  343.       Appendicvlaria,  346.  R«k0«^«U^  91^ 

i,  132, 462.  Amphibola,  130, 160.  Aptyelnu,  81.  BalatUkm,  905. 

8ea,  155, 178, 464.  AmpkibuUma,  164. 


?,  178. 
i,74, 
tea,  276. 
ctf/ta,  153. 
\oxvs,  172. 
fr*to,  238. 
on,  180, 197. 
Dnella,  180. 
Dnia,  197. 
snina,  180. 
ocamax,  74. 
loceras,  88. 
4iconchu$y  224. 
odontat  273. 
111. 
aa,  291. 


Area,  267.  BaXe^L,  166. 

Architeotonioa,  136.  BanldTia,  144. 
ArdndUt,  976,  308,   Boltftoria,  199. 

390.  Bamut,  149. 

Areomya,  399.  Bala,  11& 

Areopagia,  310.  BelemniteUa,  74. 

Arctiea,  996.  Belemnites,  73, 449. 

arotic  shells,  40,  353.  Bekmno$epim,  70. 
areas,  340.  Belamiioeis,  77. 

Ampollaria,  18, 138,  Argiope,  990.  Belemnoteothis,  75. 

456.  Ai9onaata,>13,66,447.Benen>phon,901. 

ArguM,  29, 956.  Bellerophina,  901. 

Arion,  168.  BOopettU,  ?0. 

Ariophanta,  163.         Beloptera,  76. 
Artemis,  306.  Belo$*piti,  76. 

Ascidiom,  0, 15, 337.  Beloteathis,  70. 
Ascooeras,  91, 450.      Berthetta,  187. 


AmphiohsBna,  314. 
Amphidetma,  319. 
Amphidonta,  254. 
Amphipeplea,  171. 
AmphiperaSf  129. 
Amphisphyra,  183. 
Amphorinay  194. 
Ampullaeea,  139. 


AmpuUina,  123, 177. 

Amusiumy  256. 

analogy,  47, 56. 

Anapa,  313. 

Anatina,  321. 

Anatomus,  147. 
isiella,  401, 465.  Anehinaa,  316. 
ive,  56.  Ancillaria,  117. 

3tor,26,2l0,248.  AncistrochiruSy  72. 
pneomona,  159.  AncistroteuthiSy  73. 


rbis,  145. 
)te,  108. 
us,  191,460. 
ma,  2.^. 
1,17,23,194. 
ation,  49. 
ria,  275. 
y,55. 
des,  484. 
nia,  117. 
,317. 
odon,  274. 
a,  178, 


Ancnla,  192, 460. 
Ancalotns.  131. 
Ancyloceras,  95. 
Ancylus,  171. 
Anodon,  245, 275. 
Anodontoptiiy  273. 
Anolax,  111. 


asiphonida,  953. 
Aspergillvm,  43. 
Asolene,  139. 
A8tarte,299,470. 
AstartHa,  909. 
AMsinnneay  137. 
Athoracophorut,  464. 
Athyris,  233. 
Atlanta,  200. 
Atrinm,  335. 
Atrypa,  228. 
Atoria,  86. 


Anomalocardiay  304. 

Anomia,  25, 255, 467.  ^<y«,  182. 

Anoinianella,A73.        Aacella,96l. 

AnoplomgOy  322. 

Anoplotheca,  467. 

Anopty  109. 


aaditory,  21. 
AuUmotrttay  240. 
AulopomafVn. 


Bnoardiea,  114. 
Bi«iphoUu8, 320. 
Bifrontia,135,408. 
Bipapmana,93S. 
Biphom,  344. 
Bi-radiolites,   978, 

386. 
Birottrite*y9». 
Bithynia,  41, 138. 
Bittium,  137. 
bivalYOS,  8, 13, 36. 
body-whirl,  100. 
Boltenia,338,378. 
BoneUia,  126. 
bonnet-UTEL^etfViflL 
Bowtia^^V 


.w.  Y 


Bomia,  9M. 

Cfa«(M,» 

Ce™)aiT«,3ai. 

OUT,galk,m 

BoilryehelfUSU.H/t 

Cer(phul*,131. 

Cl>ntDlk,IU. 

BotTTlloidea,  341. 

CuoBll>ri>,108. 

ClnelKm 

B(.tryll™,341. 

(7«I*«d«.144. 

CUrallim,". 

Boucb«di»,!l8. 

ClMopImm,*. 

(7=pr,U.,  1«4. 

Ceriili.«,l». 

C«prtnl,S88. 

CBromy.,323. 

ci™i*»™.« 

Cl«m«nli>.3H. 

C)ieiu,3IM. 

cinMi.aa 

b»Dchial,3»,M3. 

C>prolliu,380. 

CAoKdu,  ler. 

Cl80dori,«t 

f7a|<H,31l,314. 

Chim».i7e. 

Clio.  308. 

Cwml^aii. 

Chuiiam™.,a». 

CliadiU,9m. 

JI(o.*w,  133. 

o.VBnlftr,»10. 

Ch9lettopls,l«7. 

cl>OD*,U.M> 

BroilsripiB,  tie. 

C«J~JM.IB». 

£■(*«..*«. 

Bro*nia,4e3. 

cyo,ieii.,iii. 

btTOK«.3S4. 

clDHn,*M. 

ii««w,  sni. 

CirdU)a,301. 

Chenmitiit,  138. 

Cteha,  IM. 

Cbsnopn..  130. 

CljmMui,n. 

bnccil  membrmne,  &     SIO. 

Chilinia,  ITI. 

C.rdiii.dtMth.918 

Buooinnin,S8,110. 

C*to«,304.313. 

(7i)ejUin»— .» 

CTocUpdOM.*- 

C.r(iioU,Sei. 

CocUoAx.A 

CocWo*^™,!* 

Birfin.ni. 

Cirdita,30S. 

Chitoa8llui..lST,4S8 

CooMe,  11. 

Bolls,  M.  183. 

Cudigm,  SSa 

Coiakit,ta. 

»<(j2a,  IM. 

Cuio«iB,M0,451. 

Bi.lli..lll. 

INDEX. 
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yhium,  157. 
,172. 
R2^a,321. 
ceUa,  124. 
!a,22. 

iculina,  133. 
5r,44. 
=hia,  70. 
ta,  236. 

)edopoma,  177. 
iatella,2g9,471. 
iina,  299. 
atiila,  263. 


Cylindra,  ISO. 
Cylindrella,  165. 
Cylindritas,  180. 
Gyllene,  119. 
Cymba,  37. 
Cymbiola,  119. 
Cymbalia,  206. 
Cymodoce,  200. 
Cynodonta,  106. 
Gyntliia,338. 
CyprflM,  131. 
CypraeeusUf  114. 
Cypricardia,  300, 471. 


ella,  52, 266, 473.  Cypriearditei,    S66, 


idola,  152,  458. 
jis,  205. 
teras,  95. 
nis,  236. 
ibnlam,  152. 
I,  216. 
ta,  152. 
tella,  168. 
tina,  272. 
toceras,  80. 
tochiton,  157. 


301. 
Gyprina,  14, 398. 
Cjrprovala,  131. 
Gyrena,  397. 
CyreneUa,  396. 
Gyrenoides,  396. 
Gyrtia,333. 
Gyitoceras,  91. 
Cyrtodaria^  9S0. 
Cyrtolites,  301. 


Cyrtulus,  109. 
toconehus,  157.     Cystiogia,  339. 
todon,  203.  Cytherea,^,  30ft. 

topthalma8,182. 
tostoma,  124.       Daetylui,  180. 
alline  stylet,  29.  Dagyaa,  344. 


yconcha,  270. 
tdonta,  269. 
JIaea,  268. 
Ilella,  269. 
)llas,  315. 
»,  108. 
ingia,  312. 
•us,  305,  313. 
idaria,  318. 
68,6,11,62. 
eria,  205. 
limn,  294. 
hodonta,  321. 
idina,  294. 
18,  20. 
na,  306. 
jccrcw,  88. 
massa,  112. 
)phora8, 175. 


Daphnella,  118. 
Daudebardia,  163. 
Davidsonia,  333,466. 
decapoda,  08. 
decollated,  44. 
D^rancia,  118. 
D0lphinoidea,  137. 
Delpbinola,  144. 
DelthyridUea,  317. 
2>e//AyrM,323. 
delUdium,  316. 
Dendrodoa,  338. 
Dendronotos,    193, 

459. 
Dendoitrea,  854. 
dental  formula,  348. 
Dentalium,  156. 
DeridobranohoB,  146. 


dermi-branoh.  197. 
)8toma,  144, 175.  desert^snaU,  19. 
)strema,  145.       Deshayesia,  133, 461. 
yihyris,  226.         De8longcbainp8ia486 
)ta8, 177.  DetnumUnsiaf  113. 

bna,  183.  development,  61, 161. 


Diaeria,  304. 
Diadora,  150. 
Dianekora,  359. 
Dwphana^  183. 
Diazona,  343. 
Dibaphus,  461. 
dibranohiata,  68. 
Diceras,  378. 
Diealoria^  339. 
Didaena,  391. 
Didemninm,  341. 
digestive,  37. 
Digitaria,  399. 
Dimya,  467. 
dimyatia,  36, 840. 
DiodotUa,  310, 367. 
dioBcioiu,  50. 
J>Ume,90li. 
Diphyllidia,  188. 
DipWdU,  877. 
Diplodonta,  894,  470. 
Diplommaliaa,  177. 
2>«p«af,874. 
Diaoina,  837. 
Di8Cite8,86,356,450. 
Di80(^eliz,  463. 
Disooeorus,  449. 
DitpoUsa,  163. 
DisiomQS,  343. 
dithyra,  841. 
IH{remaria,l48, 
Dolabella,  186. 
Dolobrat  873. 
Doliolum,  346. 
Doliiim,115,453. 
Dombeya,  171. 
Donaeiaay  313. 
Donacina,  Sli. 
DoDax,  313. 
Doridiam,  184. 
Doris,  17, 19, 190. 
2>or*anttm,  IIL 
Dosinia,  306. 
Doto,  193. 
Dreissena,  35, 806. 
Drillia,  118. 

Eoetiliompbalas  301. 
Echinospira,  463. 
Edmondia,  323. 
f^ria,  313, 314. 
EglUia,  132. 
Bidoihea,  184. 
£I(Minatina,lW. 


Eledone,  35, 68. 
EleDchua,  16, 144. 
Elytia,  197. 
Emarginola,  150. 
£iii6la,319. 
Embletonia,  195. 
eneephala,6. 
endemic,  350. 
Endooeras,  89, 90. 
Endomphonitet,  87. 
endostyle,  334. 
EHoplochiton,  157. 
Enoploteutbis,  72. 
EnnUeUaf  315. 
EnsiBf  315. 
EnMeUs,  330. 
Entodeema,  334. 
Bminaf  107. 
BoUa  V,  £oli«. 
epidermis,  40. 
epiphragm,  163. 
epipodiom,  183, 3C3. 
EpUhyrit,  315. 
Erato,  132. 
Brodona,  317. 
Ernlia,313. 
£rydna,204,304,312, 

313. 
fryjr,  313. 
Eaohadites,  331. 
ee(mtcheoD,347. 
EtUruk,  V.  JE. 
EttifrwuhMi,  194. 
Encharis,  319. 
EacGBliom,  341. 
Eodeaia,  316. 
Eiilima,136. 
Eiilimella,136. 
BuMunis,19i, 
Eaompbalas,  44, 145. 
Eupkemtu,  301. 
EuploeamuSf  198. 
Eurybia,  206. 
Enryde8ma,363. 
Eurydice,  196. 
Euthrifi,  107. 
Eulropia,  143. 
Ezogyra,  855. 

falciform,  35a 
fiunilies,  57. 
Fareiment  177. 


HdioooaiM,  9S.  Bypodemm,tt 

HflJicooFTpttu,  IM.  ttjptt-jIbarjiipMf 
Fanwlnm,  in.            OIsdcu.IM.              Btlicaltmmr,  lea.  33i- 

flbroiu  ahalla,  3S.       Qlobloonclw.  181.       SrIicopAvUa,  103.  Sh>«1«m,1B. 

Firaiii,  10».  aiaboliu,  U3.  ScIuK^lf^iiu,  301.  HyftAyru.S^ 

Fimiria,  183, 19}.         0liiaw,  300.  ^diMIlvJa,  3M.  S|ipatrsu,  W. 

FianmlU.  QtoUrBa,  131.  .BdJeteK).  les.  H;tii,S7t. 

FiroU,lM.  a];(!lmaria. 311,473.  ErIMaa.lM.  S^riitUa.sab. 

ntololdn,  IM.  gl»«tin«,  Ml.  HsUi,  7,  IB.lOt. 

Fiuirvt^v,  ai7.  Qnitliodan,  308.         HelmlnUlaaliitoD,  Tmtliiin,  lU. 

Flsmralli,  IW,  to.     aoldfiwli,  309.  1S§.  Ibmu,  3H. 

FlHtmlUdai,  IN).     Oi>mpbi>oan*.M,B9.HnDi<iardiiiiii,SOI,  louiu,  ISO. 

.FuKlnfw, 43.  aomambimila,SM.      SmKiickiuila, 301.  ZcU*ygumlilB,l 

FUbelUna,  IM.  OanMai.fla.  Snninllra,  131.  idalu,191. 

OcDiaUteA,  03.  HamipDoten,  35S.  Idot/Bo," 


FOHUDI,  13^ 

ImbrlMna.ua. 

(aaat,379. 
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BRKATA   AKD   ADDEND, 


EKEATA  AND  ADDENDA. 


ge     6  The  foot-prints  referred  to  in  the  note,  ire  now  ueribed,  tij 
Prof.  Owen  to  some  unknown  Cmstaceaos  animal. 
£3  lecond  line  from  bottom  add  "  bnt  it  more  probablj  the  seat  of  At 

olfactor;  eense." 
39  line  7  for  "  commnnicating  "  read  "  comminnting." 
321iM«  8  and  B  from  bottom  erate  "  in  one  brail;  of  tnnicaries  (^- 

93  line  3  Jganidea,  D'Oib.  (not  Mont^  ^  Aiaria  sic  me.) 
97  Carimria  cymdium,  Desh.  -^  C.  cristata,  L.  ep.  The  same  conce- 
tion  ma;  be  made  at  p.  20D,  and  PI.  XIV.,  f.  19. 

108  line  i  from  beiov/or  "  Strombos  "  read  "  Velntina." 

109  line  20/or  "  Leiotomus  "  read  "  Leiostoma  (bolbifonnis),"' 

116  line  6  add  "  U.  SuUs,  S.  Domingo." 

117  line  3  ScapAula,  St.  ^  Ollvanoillaria,  D'Orb. 
121  eriae  lines  28—30. 

12B  eriue  line  2,  ux  p.  4S1. 
„    lines  erate  "  like  Velntina  j"  seep.  4G9. 

126  „    B/r5r"Graj"r<*i"I«H,part,"  seep.463. 

127  „   10  add  "  Tyfe  li.  ainuata,  U.  Devonian,  Petherwin." 
„      „    IB  add  "Sun.  PolyphemopBia,  Portlock." 

128  „  18/iir"old  worldonly?"reBrf"CBlitbmia." 
„      „   lB/or"Vul8ellB."reBrf"OstreE." 

181  „  ID/ur"  Eocene  ■'r*Brf"Wealdeh." 

„  „  as/or  "  Authouj  ■■  read  "  6.  St  H.,"  see  p.  482. 

187  „  lOmu^-Palndestrina,  D'Orb,."seap.  463. 

141  „  82/or"OtaYis"  rearf"  Olivia" 

14B  „   19/Dr  "Eocene,  Parii "  read  "Type,  Eoomphnlns  Serpula, 

Koa.  Carb.  Belgium," 

153  „      Hrranibn»nm,/o,--'].i»i"r,.,;flr"»i,iii;rjn«." 


EEEATA  AND   ADDENDA.  485 

Page  ZIO  for  "  Diodonta  "  read  "  Gastrana,"  and  add  "  Syn.  Diodonta, 

F.  &  H.  not  Schum/* 
311  Une  I  for  "  Greenland  "  read  "  Norway." 

319  „    8  from  below,  for  "  AustralU  "  read  "  NatalentU" 

320  Saxicaya  belongs  to  the  Gasirochanida, 

321  line  6  erase  ^*  Cochlodesma** 

if      »>  30ybr  "  without  an**  read  **  ossicle  minute." 

363  Senegal;  add  "  Tellina  lacunosa  "  and  "  Cymba  olla." 

364  Une  13  add  "  %?Am." 

383    „     9  from  below/or  "  Holsace  "  read  "  Holstein." 
391    „     6  from  below  for  "  all "  read  "  nearly  all." 
41 9    „  21/<?r  **  alterations  "  read  "  alternations." 
450  lines  12  and  13  the  terms  dorsal  and  ventral  are  transposed. 
457  in  the  figure  of  Risella  the  central  tooth  is  worn  round,  it  shonld 
be  pointed  as  in  Litorina, 


Plate    II.  f.  14  0  Ludense,  Sby.  i  Ludlow-rock. 

III.  f.    5  A.  spinosus,  Sby  (ornatus,  Schl.  part.) 
V.  f.  12  for  *'  W.  America  "  read  "  Cape." 
VI.  f.    4  for  "  China  "  read  "  Cuba  "  D'Orb. 
VIII.  f.  23 /or  "  Gray  "  read  "  Lam.'* 

XI.  f.  22/or  "W.  Indies"  read  "  Cape." 
XIV.  f.  \hfor  "  Terrucosa,  Gmel."  read  "  scapula,  Martyn.*' 
f.  32/or  "tridentata,  Forsk."  read  "telemus,  L." 
transpose  the  numbers  46  and  47. 
XIX.  f.    1  for  "  China  *'  read  "  W.  Africa.** 

„    f.  22/or  "  Gray  **  read  "  Cailliaud." 
XXI.  f.    8  for  "  Diodonta  **  read  "  Gastrana." 
„    f.  12  for  "  Bahamas  **  read  "  Peru.** 
„    f.  16/or  "donacium,  Lam.**  read  "  Chilensis,  D'Orb.'* 
XXII.  f.    Zfor  "  S.  America"  read  "  Penang.*' 
XXlY.for  "Bortyllida"  read  "  Botryllida." 

„    f.    1  for  **  tubulosa,  Rathke  '*  read  "  arenosa,  A.  &  H.'* 


Alaria,  Morris  and  Lycett,  1851.  Ex,  Rostellaria  trifida.  Ph.  Shell  like 
Aporrhais  (p.  129)  but  having  no  channelled  process  of  the  lip  extending  up 
the  spire.  In  most  species  the  expanded  lip  is  repeated,  as  in  Cerithium,  or 
produced  periodically,  as  in  Banella  and  Spinigera.  Fossil  in  the  Oolites ; 
the  species  are  very  numerous. 

Amberlya  (nodosa)  M.  &  L.  1851.  Gt.  Oolite,  Minchinhampton.  Re- 
sembling Teciaria  (p.  134)  but  slightly  notched  in  iroiit  \\Vfe  PurpttH^ia. 

^aau/us  (bombyciDus)  PiL\  ISbb,     Sarawak,  Borneo.    ^V^  \!^<&  Mega- 


4S6  XRKATA   AND   ADDENDA. 

lomaifoma,  with  a  mnall  tubular  orifice  at  the  suture  Ifudiog  into  tlie  bod;- 
whirl  it  a  little  distance  from  tlic  aperture.    J.  Lorraiia  is  foand  at  Pciiaa|. 

Brachst'-esia  (Buvignieri)  M.  &  L.  3851.  Gt,  OoUte,  Minchinhampton. 
Shell  tarbinated,  whirls  omameuted,  columella  twisted,  canal  shoit  ud 
DhliquH.    Fossil,  10  sp.  Oniitea. 

Ceritella  (acDts)  M.  &  L.  2851.  Gt.  Oolite,  Mincbinhampton.  Sbell 
tnireted,  acute,  last  whirl  large,  canal  Bhort.  (=  Itisaoina,  D'Orb.  p>it.| 
Foiiil  9  ep. 

CKCcoteuthii,  (latipinnia)  Owen,  I85B,  Geol.  Jouni,  XI.,  pi.  VII.,  p.  131 
=  GeBtfulka,  part.  Fea  rather  caliarious,  rounded  in  front,  Isteril 
wings  small.    Kim.  Claj  and  Oiford  Claj,  S.  of  England. 

CorbicfUa  (Bathooica)  M.  &  L.  1855.  Gt.  Oolite,  Mlachinhampfiin, 
0¥bI,  smooth,  posterior  side  elongated  ;  anterior  lateral  teetli  wanting.  Foiai 
0  sp.  Oolites. 

Croatosloma  (Praltii)  M.  &  L.  1851.  Gt.  Oolite,  Minohinhamptoa. 
B.  Lialda,     Columella  toothed  when  joung,  concealed  bj  callus  in  the  adnlt. 

Jhtlangclmiiipaia  (Eugenei)  Mc  Coj,  MS.  in  M.  &  L.  18^1,  Ort^ 
Oolite,  Uinchinhamplon  -^  Hemitomn,  p.  151. 

Diaiimaa,  Dcab,  1849  ^  Melnuia  coateUata,  Lam. 

Eiapira,  Ag.  1887.  A  anhgenns  of  Saiicx,  with  angular  whirls,  load 
Oolites. 

quenttedlia  (oblitul  M,  *  L.  1855.  Gt.  Oolite,  Sliochinhampton.  like 
Fsammobta;  pallial  eiuue  email;  ligament  in  a  narrow  groove;  cardinil 
IcethO.  l» 

Saania  (lanceolata)  Gray  1863,  An.  N.  H.  p.  43,  (suob  shell  as  Vans*- 
nelltt  Teflon,  Graj,  An.  N.  H.  1853,  p.  476).  New  Zeahmd  =  Lntma, 
subgenus,  p.  309. 

Foaiil  land-skctU  ofSIadara,  p.  387-  Of  (he  eleven  species  now  common 
to  Madeira  and  F.  Santo,  onlj  two  {Helir  paapercula,  and  3.  eompacta] 
occur /ossf/  in  both  islands.  And  of  llie  species  now  peculiar  to  oue  island, 
two  oeeur  fossil  in  both,  viz.  Retix  spfucntln,  of  F.  Santo,  and  Ci/cloitova 
laadam  of  Madeira.     (^yollastDn). 
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Slromiida. 

1.  StRBnbBi  pogUii,  L.  i.     W.  Indieg    

3.  ButoiuiudB,  Sby.    Eocene,  Hoitta 

5.  PterocGTU  Umbi*,  h.  ^.    CliiiiB , .. 

4.  RuaWlariB  carta,  Sby.  J.    Kurachco 

Ti,  Serapha  terolxJIuni,  L.  J.    China 

6.  StnithLoluia  atnumna^  Qid.  i,    Now  ZeaUad  . 

7.  Aparrbais  pes-pelecaoi.  L  f.    Britain 

6.  Murci  bflnstelbim.  L.  J-     China 
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PLATE  V. 
Muricida. 

PAGE 

1.  Fascioloriatalipa,  L.    J.    W.  Indies    107 

2.  Turbinella  pyrom,  L.    ^.    CeyloE 108 

3. {Gynodonta)  coToigertL,  Lam.    i-    Moluccas  108 

4.  (iff^inw)  gilbnla,  Gm.  sp.    ^.    Australia    108 

5.  Cancellaria  reticulata,  Dillw.  sp.    Califoraia 108 

6.  Pymla  reticulata,  Lam.    ^.     China 109 

7-  (Jfym/«?«)  melongena,  L.    ^.     CMna 109 

8.  Pusus  colus,  L.    ^     Ceylon , 109 

9.  (Chrysodomut)  antiquus,  MiilL  (var.  contrarius,  Sby.)  Red 

9*. {operculum).                                    [Crag,  Walton,  Essex  109 

Buccinida. 

10.  Buccinum  undatnm,  L.    ^.    Britain 110 

11.  Eburna  spirata,  L.  sp.    f.    Ceylon  Ill 

12.  Pseudoliva  plumbea,  Chemn.  sp.    f.    W.America  Ill 

13.  Terebra  macnlata,  L.  sp.    ^.    Moluccas    Ill 

14.  (Bullia)  semiplicata.  Gray.     S.  Africa Ill 

15.  Nassa  arcularia,  L.  sp.    f.    Moluccas  112 

16. (Cy^^tmotf^a)  neritea,  L.  sp.    Mediterranean 112 

17.  (Qr//«itf)  Oweni,  Gray.    E.  AMca   112 

18.  Phos  senticosus,  L.  sp.    f.    N.Australia 112 

19.  Magilus  antiqnus,  Montf.    ^.    Bed  Sea    114 

20.  do.young.    {LeptocancAtis) 114 

21.  ?  Ringicula  ringens.  Lam.    f.    Eocene,  Paris  112 
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BKeeinidti. 


.  Porpn™  penica,  L.  «p.  ^    India ^ IIJ 

1.  Upaius,  L.  Bp.  (opermlom.)    Bribuu    11! 

;.  (CoHcMepaj)  permiaai^  Jjim.  i-    Ftta 113 

i.  Monoceros  imbricatam,  T4un.  }.     Cspe  Horn 113 

i.  Pedicukria  sienla,  Sw,     Sidly ' '. 113 

i.  Ftanaiia  mIcsU,  Bnig.  Bp.     Tn^  lU 

J. ,  (operenlran) 114 

i.  Trichotropis  borealU,  Brod.    N.  Britain lOS 

).  Ricianla  arachnoides,  Ijun.    China Ill 

n.  Columbella  mercatoria,  Gmel.  ap.    W.Indies... 116 

1.  Harpft  centrifoaa.  Lam.  J.    MaiiritiitB    116 


MANUAL   OP  THE   MOLLTJSCA. 


PLATE  VII. 


Conida. 


PAGE 

1.  Conns  mannoreus  6m.  f.     China  117 

2.  (Cowor^w)  dormitor,  Solander.    Eocene,  Barton   117 

3.  Pleurotoma  Babylonica,  L.  sp.  f .     China  118 

4.  Clavatnla  mitra,  Gray.    W.Africa 118 

5.  Mangelia  taeniata,  Desh.  f.    Mediterranean  118 

6.  Bela  tnrricnla,  Mont.  sp.     Britain  118 

7.  Defrancia  linearis,  Bl.  sp.  ^.    Medit 118 

8.  Lachesis  minima,  Mont.  sp.  ^.    Britain 118 

Volutida. 

9.  Volnta  musica,  L.  J.    W.Indies 119 

1 0.  Volntilithes  spinosus,  L.  sp.  §.    Eocene,  Barton    119 

11.  Melo  diadema.  Lam.  sp.  ^.    New  Guinea    119 

12.  Cymba  proboscidalis.  Lam.  sp.  i.     W.Africa 119 

13.  Mitra  episcopalis,  D'Arg.  i.    Ceylot 119 

14.  vulpecula,  L.  f .     Singapore  120 

15.  {Imbricaria)  conica,  Schuni.    Philippines 120 

16.  (Cy/eWr«)  crennlata,  Chemn.     China   * 120 

17.  Volvaria  bulloides,  Lam.    Eocene,  Grignon     120 

18.  Marginella  nubeculata.  Lam.  f .    W.Africa 120 

19.  (P^*k?«/a)  lineata.  Lam.    W.Africa 120 


Ckfpr€Bida. 


-■-—■'♦•* 


20.  Cyprsea  Manritiana,  L.  i.    India — Pacific 121 

21.  (Q3W(w«/«)  capensis.  Gray,  f .     S.Africa     121 

22.  (iiMpom'a)  algoensis,  Gray.     S,  Africa 121 

23.  23*  {Trivia)  europsea,  Mont.    Britain  122 

24.  Erato  Isevis,  Donovan.    Britain »» 'V^l?^ 

25.  OnJum  ovum^  L.  sp.  J.    New  Gniuea   , .,......»» «».»»»»»»    ^^^ 
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PLATE  Vni. 
NaiieULi. 

.  Nitict  eanreiu,  L.  ip.    \.    Chisa    

1.  [Olobidia)  aiguetiiu,  Iaiu.    {.    Eocene,  Paris  . . 

1. (C«niw<>)  aocttuda.  Sbf .    i.     PbilippuiM 

I.  SigtretDi  haliotoidet,  L.  «p.    f.    W.  Indies 

>.  (iVa/irnnd)  pa;ulli.  Chemn.  sp.    Africa 

i.  Lamdiaria  penpiena,  Mont.    Mediterranean 

'.  Velotina  iBiigata,  L.  ap.    Britun 

I.  Narica  caneellata,  Chemn.  Bp.    PadAc 

I.  Neritopaia  ndnla.  L.  ap.     Sandwich  lalandi 


Fipy>mideUtda. 

10.  I^mnidella  tmiia-eati,  Chemn.  »p.    MsontiDB 

11.  l,Obeluaa)AxA»!Ba!»,QiatLtrp.     W.Indies   . 

12.  Odostomia  plicala,  Mont.  sp.    \.    Britain    

13.  Chemnitzia  elegtntiBsima,  Mont.  ep.    f.    Wefmonth 

14.  Enlima  polita.  L.    Britain 

15.  Stjlifer  ailericola,  Brod.     Pliilipplju^   

Cerilliidm. 
It.  \6*.  Ceriltinm  noMcBnm,  Brng.     S.    Molncoaa..,, 
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PLATE  SlI. 

Selicidir, 
..  Helji  {Aeatmt)  heemastoma,  L.    f.    Ceflon, 

-  {Poli/gj/ra)  poljgyrala,  Born,     j,    Braal. 

-  {Carocolla}  lapicida,  L.     BriUin. 
"  (jfnialoma)  globuloss,  Lam.    BraziL 

-  {TridopiU)  hirsuta,  Sbj.     TI.  States. 

-  iSlreji/arit)  conlusa,  Fcr.     Brazil. 

'. ■  {Sagda)  epistjliiaii,  MiilL    Jamaica. 

-  (Belicella)  ceUariB.  Mull,     Britain. 

-  (Stnopia)  Isvipea,  Miill.    Malabar, 
mus  obloDgiis,  Miill.      J.     Gukna. 
— —  decollatus,  L.    S.  Europe. 

{Parlii/a)  feba,  Marljn.     Anstialian  Islai 

(Zua)  lubrieiis,  Miill.    Britain. 

( Jtwfl)  tridcna,  Pniteaey.     BritaJD. 

i.  Pupa  UTB,  L.  sp,     Gnadalonpe. 

■.  (F^''S  '  "        ■■  "■ 

i.  Sr^spira  el 

I.  ClBusUia  pllcatula,  Drap.'   Kent. 

I.  Cylindrella  cjlindms,  Gfaeoin.  ap.     §.     Jomaic*. 

.  Baliea  pcrvcrBa,  L.  sp.    Britain. 

1,  Achatba  variegata.  Fab,  Col.     i.     "W,  Africa. 

I.  Succinea  putria,  L.    Britain. 

-  (Omafowyj)  unguis,  Orb.    Par^uaj. 

.  Limai  maiimns,  L.    Britain. 

acclia  halioloia«,  Ff r.     f     Rritam. 
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I.  ToniaUUa  tornatilu,  L.    Brit 

i.  C>liDdrit«»  acnlm,  Sbj.    Bsth  Oolite,  Brit 

3.  ActeonellK  Renauiiaiii,  D'Orb.    ^.     L.  Chalk,  Vmnix... 

i,  Cinnlia  Bvellana,  Broaga.     D.  Green-auid,  Brit 

R.  TornatinB  voluta,  Qaajsp.     {.     I.  Gubid,  AoatrtiliB    ,,. 
B.  Balk  fimpuUa,  L.     ).     India    

7,  (.'llf')  naucuiH,  L.     i.    PMliiipinea    

8.  Linterin  riridii.  Rang,     Pitcaim's  Id 

U.  A«ra  biillnta,  Miill.  Brit 

10.  Cyliehoa  cyliDdracea,  Mont.     Bril 

11.  Aplustrum  aplustre,  L.  sp.     1.     Mauritius   

12.  Si-apbandei  lignariiu,  L.  sp.    J.    Brit 

111.  Bullirs  Rperta,  L.  sp.    Brit 

14.  .Vplysia  riepilans,  (hybrida,  Sby.)     Brit 

la.  Dolab«lla  verrucosa,  Gniel.  ep.    ^.     MaoriUlu 

IB,  Lohiger  Philippii,  Krohn.    Sicily 

17,  Plvurobrauchus  membi'aaaceua,  Moot,    f,    Brit 

1«,  Uuibrclla  umbellata,  UUlw,     i.     Mauritius 

Nuclfoiraitc/iuitji. 

19.  Cnrinaria  cymbium,  L.     1.     Medit M 

aO,  Cardiapoda  piaceuU,  E,  and  S.    f,     Atlautic 200 

31.  Atlanta  Peronij,  Lea.  22,  opera.  23  fry.    S.  Atlantic    200 

21.  Oivgjnia  Keraudrenii,  Rang.  35,  opera.     S,  Atlantic  201 

2fi,  Belleruphiaa  minula,  Sby     Gault,  Brit Ml 

27.  Bellerophon  bi-carinatns.  Lev.    i,     Carb.  Umcatoue,  Touruay   .,.  £01 

28.    eipunaUB,  Sby.     J.     U.  Silurian,  Brit 201 

i'J.  Porcellia  Puzosi,  Lev.    i.    Carb.  Li  uieatoue,  Belgium    201 

SO,  Cyrtoliles  ornatua,  Conrad,     (casll  |.     L.  SUiirian,  D,  StaUa 201 

■  ■ ,  Ecculioinphalus  Buckiandi.  Portl.    V     Siluriau,  Tyrone  ... 
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I.  Ostrea  diluvisna,  Omclin.    j-.     Cbalk-mul,  Brit Hi 

I.    (£i(^}>rii)  cooicB,  Sbj.    }.     U.  Green-sand,  Wilts   S5j 

i.  Anomis  Acbsns,  Gnj.    ^.     Kurschee,  Scisde    2ii 

i  Flacuaomia  macroschismB,  DeaL    ^.    Califoraia SSs 

).  Flacuna  sella,  Gm.  sp.     1-     CMlia    ioE 

"i.  plaecnta,  L.  (joong.)     N.  Australia 256 

r.  CaroJiii  placQnoides,  Cantc.  (hinge.)    Tertiaij,  Egjpl  256 

i.  Pecten  plica,  L.    |.     ChiM 256 

).  {Hemi-fecten)  FarbetianDB,  Ad.    |.     Sooloo  Sea,  14  bra.  ...  259 

),  («(■««;(«}  pusio,  PeD.     f     Brit 25S 

I.  Limasquamosa,  Lam.     \.     China 2iB 

i.  {Flagioiloma)  tanliifonnis,  Sbj.     Bath  Oolite,  Brit 259 

(.  (Z.W(!,?fl)  Bub-Boriculata,  Mont.     Brit 258 

I.  (Zimira)  Btrigilata,  Brocchi  ap.     Pliocene,  Italy BBS 

i.  SpoadyluB  princepe,  Gmel.     1-     Sooloo  Sea 259 

X  (Perfwn)  spondyloides,  Gml.    J.    Bed  Sea 259 

7.  Plicatula  eriatata,  ZajB.    },    W.  lacliei    238 
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PLATE  XVII. 
*  The  figures  marked  are  left  valves ;  (interiors). 

AviculicUe. 

PAGE 

1.  Gervillia  anceps,  Desh.    ^.     Neocomian;  Brit 262 

2.  Perna  ephippium,  L.     i.     W.Indies 263 

3.  luoceramas  sulcatus.  Park.     ^.     Gault,  Brit 263 

3fi/tilida. 

4.  Mytilus  smaragdinus,  Chemn.     \.     India  264 

5.  Modiola  tulipa,  Lam.     \.    Brit 205 

6.  pelagiea,  Forbes.     ^.     S.Atlantic 206 

7.  lithophaga,  L.     \.     Medit 265 

8.  Crenella  discors,  L.     Brit 206 

9.  Dreissena  polymorpha,  Pallas.     |.     Brit 206 

Arcada, 

10.  Area  granosa,  L.     f.     Australia 267 

11.  pexata,  Say.     ^.     S.Carolina    267 

12.  (%**o-ar(?«)  Nose,  L.     f.     Medit 267 

13. zebra,  Sw.     \.    Australia  267 

14.  Cucullaia  concamerata.  Martini.     \.     India 268 

15.  Macrodon  Hirsoneusis,  D'Arch.  sp.     ^.     Bath  Oolite,  Brit 268 

16.*Pectunculus  pectiniformis,  Lam.     |.     India   268 

17.*Limop8is  aurita,  Broe.  sp.     Crag,  Suffolk    268 

18.  Nucula  Cobboldiae,  Sby     %.     Crag,  Norwich      269 

1 9.*Nuculina  miliaris,  Desh.     ^.     Eocene,  Paris 269 

20.*Leda  caudata,  Donov.    Brit ; 260 

21.* {Toldia)  myalis,  Couthouy.     f.     Crag,  Norwich 270 

22.*Solenella  Norrisii,  G.  Sby.    f .     Valparaiso    270 

23.  oniata,  G.  Sby.  sp.    §.    Miocene,  Patagonia 270 

THgoniada, 

24.*Trigonia  costata.  Park.     ^.     Oolite,  Brit 271 

25.  Myophoria  decussata,  Miinst.  sp.    Trias,  Tyrol 272 

26.  Verticordia  cardiiformis,  "Wood.     \.     Ciai^,^wSsJ^    "^^^ 


1  S  KAMVAL  or  THX  HOU.CSCA. 

PUTE  xvin. 

*  Tha  fiforet  tuifced  tre  lefl  valvea. 

1.  Unio  Utonlia,  Dnp.    i.    Aqtei^c  %'A 

2.  (JfoaoMtu^Zim)  Pangnsyiniu,  D'Oib.     |.    5.  America.,,    m 

3.  Caitalia  ambigai,  Imul    }.    B.  Aduiod   Hi 

i.  Hfria  ijTmatoplion,  Oronor.    }.    5.  Amoicaf    IH 

B.Mridina  eiotica,  I^m,     1.    AMra,  R,  NUe 27i 

r>.  Mycrtopm  Boleniformu,  D'Orb.    ^.    S.  America,  K.  Parana 271> 

7.  J^herii  umiluiuta,  I^m.    ).    Senegal £TS 

damida. 

8.  Chama  maerophjlla,  Chemn.     1.    Antilles    27E 

9.  le/l  m!ire 

10.  Dieene  arietiDiun,  Lam.     i.     Coral-Ooltle,  ]<>Bnce    i7S 

U.  ■ hfivalM    278 

12.  (£^in»ii)  Loudalii,  J.  Sbj.  i.  Neocomian,  Spain— Brit  S7S 

Hippuriiida. 
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PIATE  XX. 

lAll  the  iHitneri  ire  right  valves.) 

1,  .VstQrlE  lulcntn,  Db  Costa.    Brit, -i'iS 

i.  Circe  corrugota,  CLcm.    f.     Bed  Sea 5911 

:(.  Isocardia  cor.  L.    \.    Bril 301 

(.  Cyjiricardia  obcM,  Reeve.    4-     ludin 301 

:,.  Csnlita  mljfulata,  1.    8.  Africa 303 

(i.  IFnericardiii)  tijtT,  XAam.    W.  AMca 303 

Venerida. 

-..  Vcmi!  puphin,  L.     W.  Indiei  304 

H.  Cjthercadione,   L.     1.    W.  Indies    305 

'J,  : — {J/i;ru>)  picta,  SchuiD.     %.     China  ..'. 301 

in. (7>;>o«ii)  tripla,  L.     f.     W.  Africa BOS 


"ir^-i^.Bj  lMi.l.'K..h'lm  lU,xhi  IK 
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PLATE  XXIV. 

OTiminteil  SloUnwa  described  in  the  SnpplenicDt.i 

Aieidiada. 

1.  Molgala  tnbulou,  Balblie.     N.  Brit. 

2.  Crathia  papillosi.  Brag.  sp.     \.    Medit. 

3.  Peloiuea  glabra,  Forbes,  }.     N.  Brit. 

4.  Cheljosoms  Macleayiuiam,  Brod.     \.     Greenland. 
G.  Boltenia  pedancDkla,  M.  Edw.     -^     New  Zealand. 

dttveUmida. 

6.  Clavcllina  lepadifonnis,  O.  F.  MoU.     North  Sea. 

7.  Perophora  LiBteri,  ITiegm.     f.   .  Brit. 

Borlyllida. 

8.  BotrjUna  violacena,  M,  Edw,     -f.     Fraoce. 
g.'BotrjUoides  rotifera,  M.  Edw.     France,  N.  Coast. 

in.'Uidemnlum  gFlatinDSiim,  M,  Edn.     France. 
ll.'EucfElium  hoapitiolum,  Sav.     Medit. 
13.'DiBtomu3  fuseus,  M,  Edw.      France. 
13.  Diazonn  yioladea,  Sav.     i.     Ivica,  Medit, 
U.  ApUdiumlobatum,  Sav.     h    Gulf  of  Suez. 
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EXPLANATION  OF  THE  PLATES. 
The  principal  specimens  figured  were  kindly  communicated  by  Mrs. 

■ 

J.  E.  Gray,  Mr.  Hugh  Cuming,  Major  W.  E.  Baker,  Mr.  Laidlay  of  Cal- 
cutta, Mr.  Pickering,  Sir  Chas.  Lyell,  Mr.  Sylvanus  Hanley,  Mr.  James 
Tennant,  and  Mr.  Lovell  Reeve. 

■  The  fractions  shew  the  number  of  times  (or  diameters)  the  figures  are 

'    reduced,  or  magnified. 

PLATE  I. 

Octopodida.  tj^QE 

1.  Octopus  tuberculatus,  Bl.  ^.    Mediterranean 67 

2.  (mandibles) ; ,,. 62 

f    3.  Tremoctopus  violaceus,  ^.    Chiaje.    Messina     65,68 


TeutMda. 

4.  Sepiola  oceanica,  Orb.    Atlantic 71 

6.  Loligo  vulgaris.  Lam.  (^/d^tW).    ^.    Britain 69 

'    7 .  Onychoteuthis  Bartlingii,  Le  Sueur.    ^.    Indian  Ocean 72 

8. igladius).    ^ 72 

Sepiada. 

5.  Sepia  officinalis,  L.     ^.     Britain 76 

Spirulida. 

9.  Spirula  Isevk,  Oray.    j^.    New  Zealand '\'\ 
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1.  Strombna  pngQii,  L.  i.     W.Indies    

2.  - — —  Baitonensis,  Sbj.     Eoceoe,  Hanla... 

8.  Pteroccras  lambie,  L. '^.     Chins... 

i.  Raatellnriii  carta,  Sbj.  ^,     Kumchee 

B,  Sinnpba  tetelHlliuD,  L.  f .     Cliijia   


fi.  Strathiobuia  gtraminca,  Gm.  ^    New  ^■"''"'''  ., 
7.  Aparrhtus  pea-pelecuu.  L  f.    BritaiD    


MaHndn. 


Murei  bBosielliim,  L.  ^.     Cfaioa 

tenuispina,  Lmn.  4-    Moluccu  

' winaceuB,  L.  {opercalum).     Britom    

T^is  pmigens,  Soland.    Eocene,  Bxton  

RanGlla  gninifera.  Lam.  §.     N.  A-HBtralU   

Triton  Iritonis,  L.  J.    New  Giiineo— PaciBc  .. 
I'i'iiini,!  stiiila,  Ciu.  5j).     Meditcrnmcaii   
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PLATE  V. 
Muricida. 

PAOK 

1.  Fasciolaria  tulipa,  L.    ^.    W.  Indies    107 

2.  Torbinella  pyrom,  L.    ^.    Ceylon    108 

3.  ((]^n(?£^(Mi^dr)  cornigera,  Lam.    ^.    Molaccas  108 

4.  (Xff^tru^)  gilbula,  6m.  sp.    ^.    Australia    108 

5.  Cancellaria  reticijata,  Billw.  sp.    California 108 

6.  Pyrola  reticulata,  Lam.    ^.    China 109 

7.  (ilfym^«?«)  melongena,  L.    ^.     China 109 

8.  Fusus  coins,  L.    ^.     Ceylon , 109 

9.  {Chn/sodomwt)  antiqnns,  Miill.  (var.  contrarius.  Shy.)  Red 

9*. {operculum).  [Crag,  Walton,  Essex       109 

Buecinida. 

10.  Buccinum  undatum,  L.    ^.    Britain 110 

11.  Ebnrna  spirata,  L.  sp.    f.    Ceylon  Ill 

12.  PsendoUvaplumbea,  Chemn.  sp.    f.    W.America  Ill 

13.  Terebra  macnlata,  L.  sp.    ^.    Moluccas    Ill 

14.  (^tf//»a)  semiplicata,  Gray.    S.  Afirica Ill 

15.  Nassa  arcularia,  L.  sp.    f.    Moluccas  112 

16.  (Cyclonassa)  neritea,  L.  sp.    Mediterranean 112 

17.  (Cy//^»<?)  Oweni,  Gray.    E.Africa   112 

18.  Phos  senticosns,  L.  sp.    f.    N.Australia 112 

19.  Magilus  antiquus,  Montf.    ^.    Red  Sea    114 

20.  do.young.    (Leptoconchw) 114 

21.  ?  Rin^colsriiigens,  Lam.    f.    Eocene,  Paria  » Wii» 
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Buccinida. 


[.  Purpura  penica,  1. 8p.  ^.    India 

I.  lapiiliLS,  L.  sp.  (opercnlnm.)    Britain    .... 

i.  ( Conehelfpaa)  pernviana,  Lsm.  ^.    Ptm    . . 

I.  Monoceros  imbricatum.  Lam.  {.    Gape  Horn 

S.  Fedicularia  sicnla,  Sw.     Sicilf *. 

1.  I^anaxia  sulcata,  Bnig,  ap.     India  

?.  —— .(operculum) 

).  Trichotropis  borealis,  Brad.    N.Britain 

).  BJciDula  araclinoidea,  Lam.    China 

).  Calumbella  mercatoria,  Gmel.  ap.    W.  ladies 

i.  Harpa  ventriooea.  Lam.  \.    Mauritina 

I.  Dolium  gales,  L.  sp.  i.    Mediterranean 

I.  Cissidaria  echinaplioia,  L.  \.    Medit 

1,  Cdmis  Sanunes,  L.    Chins  

1.  Oniecia  caneellala,  Sby.    China  , 

I.  Oliva  poqjhf  ria,  L.  \.    Panama 

^  —  i,Agaronia)  hiatula,  flm.  flp.  f .    W,  AfriM  , 
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PLATE  VII. 

ft 

Conida, 

PAGE 

1.  Conns  marmoreiis  6m.  f.    China  117 

2.  {ConorbU)  donnitor,  Solander.    Eocene,  Barton   117 

3.  Plenrotoma  Babylonica,  L.  sp.  f .    China  118 

4.  Clavatnla mitra,  Gray.    W.Africa 118 

5.  Mangelia  taeniata,  Desh.  f.    Mediterranean  118 

6.  Bela  turricula,  Mont.  sp.     Britain  118 

7.  Befrancia  linearis,  Bl.  sp.  f.    Medit 118 

8.  Lachesis  minima,  Mont.  sp.  f.    Britain 118 

Voltttida. 

9.  Volnta  musica,  L.  \.    W.Indies 119 

1 0.  Volutilithes  spinosns,  L.  sp.  f .    Eocene,  Barton    119 

11.  Melo  diadema.  Lam.  sp.  ^.    New  Guinea    119 

12.  Cymba  proboscidalis,  Lam.  sp.  i.    W.Africa 119 

13.  Mitra  episcopalis,  D'Arg.  i.    Ceyloh      119 

14.  vnlpecula,  L.  f .     Singapore  120 

15.  {Imbricaria)  conica,  Schimi.    Philippines 120 

16.  (Cy/tWm)  crennlata,  Chemn.    China   *. 120 

17.  Volvaria  bullo'ides,  Lam.    Eocene,  Grignon     120 

18.  Marginella  nubecolata,  Lam.  f .    W.Africa 120 

19.  (P^W(?«/fl)  lineata,  Lam.    W.Africa 120 


Cyprmda, 


»,■• 


»>*..  >  I 


20.  Cyprsea  Manritiana,  L.  i.    India — Pacific 121 

31.  (Q5W(7Ptt/a)  capensis.  Gray.  f.    S.Africa     121 

22.  (i««po»fa)  algoensis,  Gray,    S,  Africa 121 

23.  23*  {Trivia)  europsea,  Mont.    Britam  122 

24.  Erato  Isevis,  Donovan.    Britain 122 

25.  Ovulum  OFum,  L.  sp.  i.    New  Gninea   .,...,..,.... v.»    V^*^ 
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PLATE  Vni. 
Saiicida. 

I.  Ntrtica  cannna,  L.  ap.    g.     China    

1. {QlobtUta)  ugmiiiui.  Lam.    f.    Eoeeae,  Paris  .. 

I.  [Ceniiiia)  Bnetoata.  Sby.     i,    PMIippines 

\.  Sigantna  haliotoides,  L.  ep.    f.    'W.  Indies 

i.  (Jfeiiomi)  papilla,  CLemn.  ip.    Afriea. 

I,  lAmellaria  penpicua,  Mont.    MediterrBDcan 

''.  Vdalina  laevigata,  L.  sp.     Britain 

t.  Naiica  canceHata,  Chemn.  sp.    Pacific 

I.  Neril«psie  radnla,  L.  Bp.     Sandwich  lelanda 


10.  PframideUa  anria-cati,  Chemn.  b|i.     Maoritina 

11.  (Oiri«r3(*>dolabrala,  Qmel.  ip.    W.  Indies   

13.  Odoatomia  plicata,  Uont.  Bp.    \,    Britain    

13,  Chemnitzia  eleganCisBima,  Mont.  sp.    ^.    Weymanth 

14.  Enlima  polila,  L.    Britain 

15,  8t;]ifet  tuterirola,  Brod.     Hiilippinee   

Ceritldda. 

16,  16*.  Cerithimn  nodolosmn,  Brng.    ^.    Moluccas 

17.  {Bitliim)  TCticnlatnm,  Da  Coala.     Bntaio 

18.  Triiihoria  pcJi-ersuB,  L  ep      Mtdittrrontan 
IS.  Potainidca  mijtua,  Ddr      Eorrne,  Pan- 

aO.  ■ —  (fyraiBj)  paluatns,  Bmg      J      India 

21. {Terebralia)  lelcBcopium,  Brug      j     India 

SB.  {Piremlla)  mamniillatus,  Bibbo  sp     Meditemoican 

Z3.  {Lanipaiiia)  zonalis   Gray      Chuami 

M-  (Centhidea)  dcccdktus,  L  sp     Cape 

Mdaniailir. 
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PMTE  IX. 
Turritellida, 

PAGE 

1.  Turritella,  imbricata,  L,    W.Indies 182 

2.  {Mesalia)  sulcata,  var.  Lam.    Eocene,  Paris 182 

3.  —  \Proto)  cathedralis,  Brongn.    \.    Mioce&e,  Bordeaux...  182 

4.  Aclis  perforatus,  Mont.  sp.    ^.     Guernsey    182 

5.  Csecum  trachea,  Mont.    f.    Britain 188 

6.  (fiy,  mapified  f) \ 183 

7.  Vermetus  lumbricalis,  Gm.  sp.  (young.)    W.  AMca 133 

8.  Siliquaria  anguina,  L.  sp.     ^.     New  Guinea 183 

9.  Scalaria  pretiosa,  Lam.    f    China \  183 

Zitorinida. 

10.  Litorina  litorea,  L.     Britain  ...  .  134 

11.  (Tectaria)  ^agodvis,  L.     j;.    Zanzibar     188 

12.  (i^<?««n«)  sulcatus,  S.  Wood.     Mediterranean    1S5 

13.  (Afo^w/w^)  tectum,  Gm.  sp.    N.Australia  135. 

14.  (i^^//tf)  nana.  Lam.  sp.    f.    Tasmania 185 

13.  Solarium  perspectivum,  L.  sp.    |.     China    186 

16.  Lacuna  pallidula,  Da  Costa.    Britain 186 

17.  Rissoa  labiosa,  Mont.      Britain 136 

18. {IIydrobia)vlYBSy'Fe\m.     Britain    187 

1 9 .  {Jeffrey sia)  diaphana,  Alder.     (OpercJulum)    Britain 187 

20.  (5'te^a)  planorbis,  0.  Fabr.     (^  inch).     Britain 187 

21.  Nematura  deltse,  Bens.    f.    India ! 137 

22.  Lithoglyphus  fuscus,  Pfr.  sp.     Danube 188 

23.  Amnicola  isogona,  Say.     U.  States 181 

24.  Litiopa  bombix,  Kiener.    Mediterranean 186 

25 .  TruncateUa  subtruncata,  Mont.  sp.   f .    Mediterranean 137 

Paludintda, 

26.  PaJudina  Listeri,  Hanley.     J.    Norwich   188 

27.  (^eMtWa)  teutaculata,  Mont.    Norwicb 188 

28.  Valvata  piscinalis,  MiiU.    Norwich 140 

29.  cristata,  MiiU.  Norwich 140 

30.  Ampullaria  globosa,  Sw.    J.     India 18^^ 

31.  '■ (Afama)  cornu-arietis,  L.  sp.    Brazil 18v 

32.  (Z««w^^j)  Bolteniana,  Chemn.  sp.    i.    Nile 189 

33.  Amphibola  avellana,  Cbemn.  sp.    New  Zealand \  139 

34.  Paludomus  aculeatus,  Gm.  sp.     Ceylon 181 

Neritida, 

35.  Nerita  ustulata,  L.    Scinde 141 

86.  ( Velates)  perversus,  Gm.  sp.    Eocene,  Soissons 141 

87,  38.  Pileolus  plicatus,  J.  Sby,    Bath  oolite,  Andiff    141 

39.  Neritina  zebra,  Brug.    Pacific    141 

40.  crepidularia,  Less.    India 142 

41.  Navicella  porceUana,  Ckemn.  sp.    Mauritius — Pacific  142 
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Selicida, 
.  Helii  (ifeavui)  hemaatomB,  L.    -f.    Ceylon. 

,    {Polggyra)  poljgjrata,  Born.     j.     BraziL 

;.  — —  (Carocolla)  lapicida,  L.     Britain. 

>.  {Atuatoma)  giobuloBS,  Lam,     Brazil. 

.  ITridopaitj  hirsnls.  Shy.    U.  States. 

I.   (Slreptaj'U)  contusa,  Fer.     Braiil. 

.  {Sagdaj  fpistjliuin.  Mull.     Jamuca. 

,. (Belicella)  eeUaria,  MuU.     Brilun. 

.  {SUvopuaj  kevipes,  MoU.     Malabar. 

^  Bolimns  oUongiu,  Miill,     j .    Guiaoa. 

,  12 decollatua,  L.     S.  Europe. 

.  {Par/ufa)  fabo,  Martjn.    AnBtralian  Islands. 

,  (Ziifl)  inbricuB,  MiiU.     Britain. 

.  {Jzeca)  tridens,  Pullenej.    Britain. 

.  Pupa  uva,  L,  Bp.     Gnadaloupe. 

, ( Vertij/o)  Venetiii,  Charp.    J.    Pliocene,  Easei. 

..  Megaspira  elatior,  Spii  ap.  #.     Bradl, 

'.  Clausilja  plicatula,  Srap.     Kent. 

.  Cylindrella  cjlindnis,  Chemn,  sp.    f .    Jamaica. 

.  B^Eca  pervert,  L.  sp,    Britain. 

.  Acbatina  variegata.  Fab.  Col,    i.    W.  A&ica. 

.  Suceineo  putris,  L.    Britain. 

.  (Oaialoiisx)  unguis,  Orb.    Paraguay. 

Limadda. 

Limai  maiimua,  L.     Britain. 

Teelacella  haliutoides,  F^r.    f .    Britain. 

Parmacella  {CrypttUe)  cslyculata,  Sbj.     Canaries. 

Yitrina  Drapamaldi,  Cuv.     Britain, 

(Daudebardia)  brevipcs,  Drap.    4-    Austria. 

Limneidie. 

LimnGa  etagualia,  L,  ep.     Britain. 

{AiBp/iipep!ta)  glutlnosa,  Miill.     Britain. 

Fhysa  foiitinalie,  Mont.  sp.    Britain. 

Aneylus  flunatilis,  Lister  ap.     Britain. 

Fkuorbie  comeue,  L.  ap,     Britain. 
Aurictilid^. 
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PLATE  Xin. 

The  real  size  of  each  species  is  indicated  by  the  accompanying  line. 

DoridicUe. 

PAGE 

1.  Doris  Johnstoni,  A.and  H.     Brit,  (low- water)     190 

2.  Gouiodoris  nodosa,  Mont.  sp.     Brit 191 

3.  Triopa  clavigera,  Miill.  sp.     Brit 191 

4.  iEgirus  pimctiluceus,  D'Orb.     Brit 191 

5.  Polycera  qaadrilineata,  Miill.  sp.     Europe.    (Laminarian  zone) 191 

6.  Idalia  aspersa,  A.  and  H.     Northumberland 192 

Tritoniada. 

7.  Tritonia  plebeia,  Johnst.     Brit.     (Coralline  zone)    192 

8.  Scylleea  pelagira,  L.     Devon  (pelagic)    193 

9.  Tethys  fimbriata,  L.     Medit.  (pelagic)  193 

10.  Deudronotus  arborescens,  Miill.  sp.     Brit 193 

11.  Doto  coronata,  Gm.  sp,     Brit 193 

12.  Lomanotus  marmoratus,  A.  and  H.     Devonshire  coast 194 

JEhlididdB. 

13.  ^olis  coronata,  Forbes.     Brit.     (Laminarian  zone) 194 

14.  Glaucus  Atlanticus,  Bl.     Gulf -weed  banks 195 

15.  Embletonia  pulchra,  A.  and  H.     N.Brit 195 

1 6.  Proctonotus  mucroniferus,  A.  and  H.    Dublin  Bay , . .  195 

17.  Hermoea  bifida,  Mont.     Brit.    Lit. — Laminarian  zone 196 

18.  Alderia  modesta,  Loveu.     Brit.     Salt-marshes 196 

•       BlysiadiJB. 

19.  Ely sia  viridis,  Mont.  sp.     Brit 197 

20.  Acteonia  cormgata  (head)  A.  and  H.,    Falmouth 197 

21.  Cenia  Cocksii,  A.  and  H.    Falmouth    , 197 

22.  Limapontia  nigra,  Johnst.     Brit ..,.,.%.,».,....... Vi'^ 
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Oatreida. 


Oatrea  diluviana,  Gmeiin.    J.     Chalk-niarl,  Brit 354 

(i'jcsyra)  oonica,  Sbj.    f.    U.  Green-sand,  WUu   255 

ADomia  AchceoB,  Gray,    }.    Kurachee,  Scinde    3S5 

PlacuDomig  macroBchisma,  Besti.    j-.     Califurnia isi 

PlaciuiB  sella,  Gm.  ap.     i.     China    356 

placenta,  L.  (yoang.)     N.  Australia 256 

Carolia  pUcnuoides,  Capti.  (hinge.)    Tertiarj,  Egypt  256 

Pecten  plica,  L.     f.     China 25S 

{HgBii-pectai)  Forbesiajius,  Ad.    f.     Soaloo  Sea,  14  &».  ...  iU 

(HiBKito)  pusio,  Pen.    f     Brit 23S 

Limaaquainosa,  Lam.    J.    China 258 

{PlBgioitoma)  cardiiformis,  Hhy.    Bath  Oolite,  Brit 258 

{Litnatula)  Bub-aurieulata,  Mont.     Brit 256 

(Limita)  strigilata,  Brocchi  sp.     Pliocene,  Italy  256 

Spondjlufl  princapa,  Gmel.    i-     Sooloo  Sea 259 

(P«i&Bi}  spondylmdea,  GmL    |.    Bed  Sea 259 

Plicatula  criatata,  Zum.    |.     W.  Indies    259 

AvicrUida. 

la.  Avicnla  hirundo,  L.    i.    Medit.   2S0 

lU-  (MeUagriHtt)  maj^jaritifera,  L.  sp,     i.    Ceylon 240 

20.  (iffl/;««)  vnlgaris.  Lam.     J.    China  2fll 

31.  (ru;i^«fl)lineiilsta,Uni.    f     Eed  Sea BSl 

22.  Posidonomya  Bccheri,  Bionn.    Carb.  Hcaae,  Brit    StJ 

23.  Pinna  squamosa.  Lam.     ■^.     Medit 2C3 
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PLATE  XVII. 

*  The  figures  marked  are  left  valves  ;  (interiors). 

Aviculida. 

PAGE 

1.  Gervillia  anceps,  Desh.     ^.     Neocomian;  Brit 262 

2.  Perna  ephippium,  L.     i.     W.Indies 263 

3.  luoceramus  sulcatus,  Park.     §.     Grault,  Brit 263 

MytiliddB. 

4.  Mytilus  smaragdinus,  Chemn.     \.     India  264 

5.  Modiola  tulipa,  Lam*    \.    Brit 265 

6.  pelagica,  Forbes.     \.     S.Atlantic 266 

7.  lithophaga,  L.     \.     Medit 265 

8.  Crenella  discors,  L.     Brit 266 

9.  Dreissena  polymorpha,  Pallas.     |.     Brit 266 

Arcada. 

10.  Area  granosa,  L.     f.     Australia 267 

11.  pexata,  Say.     \.     S.Carolina    267 

12.  (%w<?-ar<r«)  Nose,  L.     f.     Medit 267 

13. zebra,  Sw.     \.    Australia  267 

14.  Cucullaja  concamerata.  Martini.     \.    India 268 

15.  Macrodon  Hirsonensis,  D'Arch.  sp.     \.     Bath  Oolite,  Brit 268 

16.*Pectunculus  pectiniformis,  Lam.     \.     India   268 

17.*Limop8is  aurita,  Broc.  sp.     Crag,  Suffolk    268 

1 8.  Nucula  CobboldisB,  Sby     f .     Crag,  Norwich      269 

19.*Nuculina  miliaris,  Desh.     -f.     Eocene,  Paris 269 

20.*Leda  caudata,  Donov.     Brit ...; 260 

21.* {Toldia)  myab's,  Couthouy.    f.     Crag,  Norwich 270 

22.*Solenella  Norrisii,  G.  Sby.    f     Valparaiso    270 

23. omata,  G.  Sby.  sp.    f.    Miocene,  Patagonia  ....< 270 

Trigoniada. 

24.*Trigonia  costata.  Park.     ^.     Oolite,  Brit 271 

25.  Myophoria  decussata,  Miinst.  sp.    Trias,  Tyrol 272 

26.  Verticordia  cardiiformis.  Wood,    f .     Crag,  Suffolk    304 


or  TBE   KOLLUSCA. 

PLATE  XVia. 

•  The  EgurcB  max\c3.  are  l^fl  (alvM. 

.  Unici  litoralis,  Drap.    i.    Aurergiie   STi 

.  {Maaocendilaa)  ParAganjatinB,  D'Orb.    \.    S.  AmericB  ...  274 

..  Castaliii  unbigna.  Lam.     1.    H.  Amazon   STS 

.  Hyria  Ejnaatophom,  GroDov.     \.     S,  Americaf    !T4 

..•IridiDaeiDtica,  Lam.     J.     Africa,  R.  Nilo 27S 

''.  Mycrtojjiu  eoleniTormis,  D'Orb,    i.     S.  America.  B.  ParanB ST^ 

,  jCtheria  BemiliiData,  Lam.     t.    Senegal STS 

CkamidiB. 

'-.  Chania  macrophyllB,  Chemn.     \.    Amfille! 279 

I. U/l  vahe 

I,  DicorBB  Brielinuro,  Lam.     h     Coral-Oolite,  France    278 

I). Uft  valve    878 

-{Rtjiaeiiia'ilitaiAM.J.Sby.  \.  Ncacamian, Spun— Brit.  S7B 

1^.  Caprotioa  striata,  D'Orb.    U.  Green-sand,  Pranm 289 

. Involve KM 

I,  Tridaona  aqnamosa,  Cfasmn.    ^.    Bombay S90 

i.  Hippopna  macnlatus.  Lam.     i.     N.  Anatralia   ' S80 

Cardiada  (part). 


so  MANCAL    OP  THE   MOLLUSOA. 

PIRATE  XX. 

(All  the  Meriort  at  right  vRlves.) 
Cj/priaidt, 

1.  Astartc  sulesta.  Da  Costa.    Brit. '. 399 

2,  CJME  corragata,  Chem.    J.    Red  Sea i>99 

:(.  IsocardiB  ear.  L.    i.     Brit 300 

+.  CjpricardLB  obeso.  Reeve,     i.     luilin '..  SM 

5.  Cardita  caljcnlati,  L.     S.  Africa 303 

fl_  {Venericardia)  ajar,  Adaus.    VI.  Airica SOS 

Venerida. 

T.  Venus  paphia,  L.    W.  Indies 30i 

K.  Cjthereadione,   L.     J.    W,  Indies    305 

'J.  : — (J/ctw)  piota,  Schnm.    J.    Chins  30i 

ID. (7W>Mo)  tripla,  L.    J.    W.  Africa 305 

n. (Cra/e/OBpin)  irragdaiis,  Basfer.   J.   Miocene,  Bordeaux  326 

\2.  Artemia  ei^olcta,  L.     i.    Brit 32B 

13,  Lucinopaia  undata,  Pennant  sp.    Brit. S2S 

11.  Tapes  pullaatra.  Wood.     |.     Brit 326 

13.  Venernpis  erotica,  Lam.     N.  Anatialia    8Z7 

I'l  ri-trii;,iln  iiiin.i)ii(i;,'ii.  ik-t/.    :Mni:i sa; 
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PLATE  XX  r. 

(All  the  interiors  are  right  valves.) 

MactricUe. 

PAGE 

1.  Mactra  stultorum,  L.     J.     Brit 308 

2.  Gnathodon  cuneatus,  Gray.     i.    New  Orieaus   308 

3.  Lutraria  oblonga,  Gmel.     \.     Brit 309 

4.  Crassatella  ponderosa,  Gmel.  sp.     i.    Australia 299 

Tellinida. 

5.  Tellina  lingua-felis,  L.    i.     Antilles  310 

6. carnaria,  L.     Antilles   310 

7. planissima,  Anton,     f,     India.     {T.  rosea,  ^hy.)    310 

8.  Diodonta  fragilis,  L.     f.     Galway    310 

9.  Psammobia  Ferroensis,  Chemn.     Brit 311 

10. squamosa,  Lam,     Borneo 311 

1 1 .  Semele  reticulata,  Chemn.     Antilles    312 

12. (Cawmyia)  lamellosa,  G.  Sby.     Bahamas    312 

]3. (5^wfl?M»iyrt)  alba.  Wood.     Brit 312 

14.  Scrobicularia  piperata,  Gm.  sp.     ^.     Brit 312 

15.  Mesodesma  glabratum,  Lam.     Ceylon 313 

16.  »    (Z)o««CT7/fl!)  donacium.  Lam.     i.     Peru    313 

17.  (-4««j»a)  Smithii,  Gray.    Tasmania  318 

18.  Ervilia  nitens,  Mont.    Antilles    318 

19.  Donax  denticulatus,  L.    Antilles 313 

20. (ipA^tfwetf)  Brasiliensis,  Lam.     i.     Antilles    314 

21.  Galatea  reclusa.  Bom  sp.    i.    R.Nile 314 

22.  Tancredia  extensa,  Lycett.    i.     Oolite,  Brit 293 


MaXZAL  or  TKB  MOUXaCA. 

PLATE  XHL 

Hk  Ggnnt  mnbd  an  Z^  n 


1 .  StDgniDtdms  bndi.  Lam.    }.    N- Autnlui 

2, ^pboi,  CbOHii.    i.    Indis  

3.  arbienliU, Wood.    i.    S.AoMnM... 

4.  Solcn  liliqna,  L    i-    Brit 

6.  Cultellm  Ucteni,  SpengL     ).    1^»nqaebu 

B.  lCerali'4olen)]ggam«(l,  L.    J.    Brit 

7. (JKacAwa)  politn*  Wood.    (.    India 

5.  Solecmtiu  attigilitni,  L.    |.    W.  Aftica   

1>.  CaribiEnt,  Lam.    i.    XT.  StatM 

10. (KiracMWiiii)  Oangeticiu.  Beni.     Calcutta     ... 

SFyaeidir. 

11.  Tbelit  hjnlinn,  Sby.  »p.     ).    China    

13.  Panopeoa  Americaoa,  Conrad,     i.    Miocene,  Mujlmd... 

l8.*SuiearanigaiB,  I.     }.    Brit.  —  Kamtacliatka 

M.  Gljcimerii  uliqna,  Chcmn.     |.    Arotic  America    
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PLATE  XXIII. 
*  The  interiors  marked  are  left  valves. 

FAOB 

l.»Mya  truncata,  L.    \,    Brit 317 

2.  Corbola  sulcata.  Lam.    W.Africa  817 

3.  (Po^rtwawya)  labiata,  Maton  sp.    f.     Buenos  Ayres 818 

4.  (-^A«jw)  Binghami,  Turt.     Brit 318 

5.  Neara  cnspidata,  Olivi.     Brit 318 

6.  Anatinella  Candida,  Chemn.    f.     Ceylon    309 

Anatinida, 

7.  Anatina  subrostrata.  Lam.     \.     India 321 

8.  Cochlodesma  prsetenue,  Mont.    Brit  321 

9.  Thracia  pubescens,  Pult.     \.     Brit 322 

10.*Lyonsia  Norvegica,  Chemn.  sp.    f.    Brit 823 

11.  Papdora  rostrata.  Lam     f.     Guernsey   824 

1 2.  Myodora  brevis,  Stutch.     New  South  Wales   824 

13.  Myochama  anomioides,  Stutch.     New  South  Wales    824 

14.  Chamostrea  albida,  Lam.  sp.    i.     New  South  Wales 325 

Gcutrochanida, 

15.  Gastrochajna  modiolina,  Lam.     Galway  325 

loa. sp.  siphonal  orifices,    in   U.   Green-sand,   Haldon, 

Devonshire 326 

16. mumia,  Spengl.    f.     India  826 

1 7.  Clavagella  bacillaris,  Desh.     i.     Pliocene,  Sicily    326 

18. .  Aspergillum  vaginiferum.  Lam.    i.    Red  Sea 9. 327 

Pholadida. 

19.  Pholas  Bakeri,  Desh.     i.    India 328 

20. (PAo/arf«^^«)  papyracea,  Solr.     h    Brit 829 

21. {Martesia)  striata,  L.    W.  Indies 829 

22. (Ptfrarp^o/^w)  bisulcata,  Conrad.     California 329 

23.  Xylophaga  dorsalis,  Turt.    Brit 829 

24,  25.  Teredina  personata,  Lam.    London  Clay,  Bognor 880 

25a. siphonal  orifice 

26.*Teredo  Norvegica,  Spengl.    Brit ,.  329 

27.  — —  siponal  end  of  the  tube,  broken  to  show  septa. 

28.  bi-pennata,  Turt.  (styles)    Brit 380 
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PLATE  SXIV. 

[TnDicalcd  Mallnsca  described  in  the  Snpplenir'iil.) 

Ateidtdda. 
1.  MotgnU  tubuloM,  Batbke.     N.  Brit. 
8.  Cvnthia  papilloaa,  Brng.  ap.    i.    Medit. 

3,  PelDDsea  glabra,  Forbea,  }.     N.  Brit. 

4.  Cheljosoma  ilacleiiTiuiuin,  Brod.     i-     Greeoland. 
G.  Boltenis  pedoncalata,  M.  Edvr.    ^    New  Zealand. 

ClaveUimda. 

6.  ClBVcUion  lepsdiformia,  O.  P.  Mull.    North  Sea. 

7.  Perophora  Listen,  Wiegra.     f .   ,  Brit. 

BorlgUidit. 

8.  Botrjaus  violacena,  M,  Edw.    f .    ITrance. 
9.»Botrjlloides  rotiferB,  M.  Edw.    France,  N.  Coast. 

lO.'Didemniuin  gidatiaosum,  M.  Edn.     France. 
ll.'EucoJiuin  hoapitiolum.  Say.     Medit. 
la.'Distomua  tiiscus,  M.  Edw.     France. 

13.  Diazona  liolaces,  Sav.     ^.     Ivica,  Medit. 

14.  Aplidium  lobatum,  Sar.     ^.    Giiir  of  Saex. 

15.  FolycUnum  coDBtellatum,  Sav.     Red  Sea. 
IS.  Parascidium  flavnm,  M.  Edw.     \.     France. 
17."Amor(Eoiam  argua,  M.  Edw.    France. 

l5.  proliferuni,  M.  Edw.  (larva).     France. 

19.  SifniEcilun  turgens,  PMppa.     },     Spitzhergen. 

20.  Sigillina  austrahs,  Sav.    \.    Anatralia. 

Fsroiomida. 
.  Pyrasania  giganteum,  IjCBnenr,  j|,     Atlantic.  Mf  Jit. 


